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NF-kB inhibitors containing as the active ingredient indan derivatives represented by general formula (0 or salts thereof. 
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tfz\t^(Dmm^m^^y^'^^ti^i§.^^Wi^^ tt f - /c bo 

Stt^t {-jest 'S^.tO^EJ* /ctiy&it^J-git -So 

-mitmm. (no (i. no^^^* (nos) kx^xl-t 
^vif-fi. {mm (bNos) . ifawrtSM (eNos) . mmm 

(iNOS) ) o:>n^t<m.m-^ tlX^^ h (Moncada. S. and Higgs. 
A, (1993) N Engl J Med 329. 2002-2012) o i N 0 S ti. ^ ^ n 
7 r - i>^il«¥?&^«fflJ!&> ^'M. ^^m^. ^^mm^UiiK 

n-?r©M^*^^va6 btl^ <k 9 {-^.i: S (Forstermann. U. . Gat 
h, 1., Schwarz. P.. Closs. B.I. and Kleinert. H. (1995) Bioc 
hem Pharmacol 50, 1321-1332)o 

C eh $ tlT V> S (Cattell, V. and Jansen. A. (1995) Hlstoc 
hem J 27. 777-784, Nussler. A.K. and Bllllar. T. R. (1993) J 
Leukoc Biol 54, 171-178)o 

^6^^. SmSS. m^^. ^ta.^. ^^ttS-fbffix ^#tti'Jx 
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C ti)<n^^tlX\,^ ^ (Moncada, S. and Higgs. B. A. (1995) Fas 
eb J 9, 1319-1330)o ttzNO S PI^^JT* L - N - ^- 7 ^ f-^U 
7;U4^->{i. i^fflfiT ii#tt;&<^l>7:><. RJc jUl Je ( j- ^ jfa JBE ^ 

^T^j:^tlTl<^ a (Moncada, S. and Higgs. B. A. (1995) Faseb J 9 
, 1319-1330)o 

^X^^6 (Wei, X.Q., Charles, I.G., Smitli, A., Ure, J., Feng 

, G. J., Huang, F. P. , Xu, D. , Muller, W. , Moncada, S. and Lie 

w, F. Y. (1995) Nature 375, 408-411) o 

So eNO S^hNOS tw^n?>mMizw^t^Nos 
(cNOS) (i. ifaE©±#^ffl]$ij L. mwi- ?>fzi6izsmx^?> 

o ^<Dfzi6 cNO S ®Stt^Pl*-ti--r\ i N 0 S iz<^^^fs:mWM 

-'i^mi&±o^m<tn^'nmuix\.^ 6fzit>. no sm^mu^ 

mi^(D!kX-^^Uh(DliM.K^tz-^nx\<^-tl\.^(Di)<mV^X$>?> (Ogde 
n, J.E. and Moore, P. K. (1995) Trends Biotechnoi 13, 70-78, 
Manning, R. , Jr., Hu, L. . Mizeile, H. L. . Montani, J. P. and N 
orton, M.W. (1993) Hypertension 22, 40-48)o 

mmw*<m^^nx\.^^i<^ 7 ^ v-f^ A#^tt;6<s.Li^fc©*<^ 
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6*j i N 0 s^miif=}fimwm^^^t6z. ti!)<n^^tii:^^^ (sout 

han, G.J. and Szabo, C. (1996) Biochem Pharmacol 51, 383-394 

- i LT#;i "5 tlT^/^ S (Vassalli, P. (1992) Annu Rev Immunol 
10, 411-452) o TN? - a(D^m^^^tlEn^l'mm:.'&^^^PL 
. a>!r ^jgC t-C (i:*<B^ o (Muto. 

Y. , Nouri-Arla, K. T. , Meager. A., Alexander, C. J. , Eddleston 
, A. L. and Williams, R. (1988) Lancet 2. 72-74. Sharief, M. K 
. and Hentges. R. (1991) N Engl J Med 325. 467-472) o 

N F - a Oii*n*<^J6 btlTl.^ § (Tetta, C. , Camussi, G. , Mode 
na. v., Di Vittorlo. C. and Baglioni, C. (1990) Ann Rheum Di 
s 49, 665-667, Venn, G. , Nietfeld. J. J.. Duits, A. J. . Brenna 
n, P.M.. Arner, E. . Covington, M. , Blllingham, M. E. and Hard 
ingham. T. E. (1993) Arthritis Rheum 36, 819-826)o tfz. TN 
F - a ^c*f■r^^n;^*:{iEI^I^S^(cfcH^T^^tt;6<^$nTC^^ (El 
liott, M.J., Malni, R. N. , Feldmann, M. , Long-Fox, A,, Charle 
s. P.. Bijl, H. and Woody, J.N. (1994) Lancet 344, 1125-1127 
, Blllott, M. J., Maini, R. N. , Feldmann, M. , Kalden, J.R., Ant 
oni, C. , Smolen, J.S.. Leeb, B. , Breedveld, F. C. , Macfarlane 
. J. D., Bijl, H. and et, al. (1994) Lancet 344, 1105-1110. R 
ankin, E.G., Choy, B. H. . Kassimos, D. . Kingsley. G. H. . Sopwi 
th. A.M.. Isenberg. D. A. and Panayi. G. S. (1995) Br J Rheuma 
tol 34. 334-342)o 
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hytlX\<-' 6 (Vincent, J. L. , Bakker, J., Marecaux, G. , S 
chandene. L. , Kahn, R.J. and Dupont, E. (1992) Chest 101, 81 
0-815, Hinshaw, L. B. , Tekamp-Ol son, P., Chang, A. C. , Lee, P. 
A., Taylor, F. , Jr., Murray, 0. K, , Peer, G.T. , Emerson. T. . 
Jr., Passey, R. B. and Kuo, G.C. (1990) Circ Shock 30, 279-29 
2)o 

^]M(Dm^i}<'S.ttlX\<^^ (Nyman, U. . Mussener. A., Larsson, 
E. , Lorentzen, J. and Klareskog, L. (1997) Clin Exp Immunol 
108, 415-419) o 

ZOmiZ i NOS^TNF-a{i> ^l^^<D0M<D-'Dr' ^ 

. mB<Dmm^-^<D ;i 7" X.- ^ -izi^^x^fi\>^ c ti}<. 
m<Dmm^mmizLx\.^ 6o z(Dj:oum'^iz:ss\.^x. ^^<d^> 

IL-l) ^TNF-a«»:l,^o fz^m^^ ^ h ii -( > . ^^Pmx 
. ttziimi^\-i^UfXtmt 6 tNF - KB^i. stt^t^nx. m 
ISK*^ 'i^i^'^^tT L. y y A D N A±©4^MiiSie?ij{CiS# 
<Di&iii^<Dmm.izm^t 0 izU 6 (Blackwell. T. S. and 
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Christman, J.W. (1997) Am J Respir Cell Mol Biol 17. 3-9) o 
i N0S*5<J:C>'TNF-a^3 - Ft-Sit^E^Ws ±<mf£^m. 

6i^mib<mib i^n. nf - k B<D^^itt<^nih ^ >^n' ^ K® 

^^tcJ^ii LTSMT'^) 6 C ti}<^M i^ij^izfl o Tl/^-S (Jongeneel, 
C. V. (1994) Prog Clin Biol Res 388. 367-381, Xie. Q. W. . Kas 
hiwabara. Y. and Nathan. C. (1994) J Biol Chem 269, 4705-470 
8, Nunokawa, Y. . Oikawa. S. and Tanaka. S. (1996) Biochem Bi 
ophys Res Commun 223, 347-352)o 

NF-zcBtcJ:^ X^Mmn^^ifX^'^iAB^ii. i N 0 S ^ 
TNF - aiztt't h>t. IL-1, IL-6, I L - Stit'<D0k 
jEtti^-r h 7^ ^ I C AM- 1 , VCAM-1. ELAM-1 

tbi^nx\'^6 (Collins. T. . Read, M. A. , Neish, A. S. , Wliitley. 
M. Z. . Thanos, D. and Maniatls, T. (1995) Faseb J 9, 899-909 

)o ^ ^m^-^ ^ h ij ^ yit. iyi2zr ^ -{zm'^t ^ tm^ 

0l^®Iia43<fcO'JiMH? i LTSiS^tLTV^ S (Baeuerle, P. A. 
and Baichwal. V. R. (1997) Adv Immunol 65, 111-137) o 
^fz. HIV, H T L V - 1 , C M V . 7 J "0 ^ )\^ T^UH 

i/^Bsa(cfc{j- ^ N F - /c B ^stt^b-r-s c t nr i^^-s 

(Dezube, B. J. . Pardee, A. B. , Beckett. L. A. , Ahlers. CM.. B 
cto. L. . Allen-Ryan, J., Anisowicz, A., Sager, R. and Crumpa 
cker, C.S. (1992) J Acquir Immune Defic Syndr 5, 1099-1104, 
Nabel, G. and Baltimore. D. (1987) Nature 326. 711-713, Faze 
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ly, F. , Dezube, B. J. , Allen-Ryan, J., Pardee, A. B. and Rupre 
cht. R.M. (1991) Blood 77. 1653-1656. Munoz. E. and Israel. 
A. (1995) Immunobiology 193, 128-136) o N F - /c B O^gtt^k JC 

mW^i. N F - /c B ©Sttjk*<it^t /ctiralgfi^fcHS i flh^m 

K i' ® X X D K ;u > ^ # X f- p ^ K ® 7 ;^ f 'J > IS 

#X X P -< K^JfiT" P X rJ' > yfl i:(Dm.^^^Ut 

i> C t h^^^tlX^^^ h (Auphan, N. . DiDonato. J. A.. Rosette. 

C. , Helmberg, A. and Karln, M. (1995) Science 270, 286-290. 

Shackelford, R. E. , Alford, P. B. , Xue, Y. , Thai, S. F. , Adams 
. D. 0. and Pizzo. S. (1997) Mol Pharmacol 52, 421-429, Bitko 
. v.. Velazquez. A.. Yang, L. . Yang, Y. C. and Barik, S, (199 
7) Virology 232. 369-378) » Li)^LUt<<>). C tl b ® ^k^«^ 
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m.^. N F - a: BPI»jSriJ,i: LX^^ < o ;6^©'^b^^;i><^ b tlT *j «9 

> MA-ii. mm^') ^ '^y^mi^ (W09709315 m^n. W09709325 

mi^n. i. Med. Chem. . 41. 413(1998)) . >9 >mmi^ (# 

9-221 ^em^jkm) > ^ v + y y ymmi^ (#rjFWio-8749i-t^i^ 

*5 0 > w\ nm'{fm^mt 7" J -> ci^^w 2 - is 

4649-tilJ^. J.Med. Chem.. 34. 1043(1991)) . tfiT ly Ji^ ^ - 

67 7" J >mmW (# HS 60- 1 93998^ i:^^) . lit^f^ffl 
^Wt^ + ^^y; (^g#rFB3470182 ^) mi)<^6i)\ 

N F - /c B ®^gtt>fb^iiP*iJt ^'fk^titi^n b tiTi^^/^n^o 

^nrua (# g^^l 0-87492^ 'ij^) N F - /c B ® ^#^k ^Sl 
(I) T'^^nS^^B^-fb^tlittM/ioTl^So 

^ Bfl © r?^ ^ 

*^B^(i. N F - /c B©?Sttjl:^»$iJf -5 C (!: tc J: o T. NF- 

3^^^tg#t-r^fc©T-*>5o ct'9MI*:fi^(c{iN0^TNF-a©ii 
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mm. fifths® u -T^. mmm. ^m^^±. ^tm^mm,^,. v 

tUt>^. (I) : 



LX 

-OR' » [S4'> R' {i7Kmjf^?> i^^ISc 1 ~ 7 ©7;u + 
-/US. $ nn^T J: V> 7 X tlTl^^T ^> J: l/^j^ 

tlT l^T ct 7 ~ 1 ICDT^yU + ^US. XW- (CH2)n 
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-ocoR^ m [m^. W7K^ii?^ Mm^i -^1 (07 

nx\>'X h ^^'m^^WLi --^ i i®75;u + ;us. XW- (CH 
2)n AS (n itO . tfzitl. 2fcL<W3CDS|!t^^L^ ^ LX 

-COOR^ S [S*. «7K^1^^. j^^3^l~70T 
;u + ;uSx tiTi,^T ^> ct 7 X -;^S^ $ tiT </^T J: 

tlT l^T J: 7 ~ 1 1©77;U + >US^ Xti- (CH 

z)n AS (n (iO^ t/ciil, 2fcL<(i30g|^^/T:L^ AW^ 

-CONR' R' £ [St. R'' fcJ;0'R' {i |h! - * 5 ^,^ « 
p/ioTs 7K^ll^x j^^li: 1 ~ 7 OT>'^^;^S^ mtk-^nx^^x 
J; ^<^ 7 X ^yi/S. ISI $ nx i/^T ^> J: i/^i^^M 9 ~ 1 i 

^isfD* fc{isi5^iafn®i^>(b7j<^]i. w^^nxi^x hx^^^mm^ 

7-1 1 ©T 7 ^U + yl/Ss X« - ( C H 2)n AS (n « 0 . t {i 

1, 2fcL<«30S|fe^jFL. -^-LTAtl^-ra^^^t) 

L. *Sl,Md:R' feJ:C;R' li n t> L T l/^ 5 g^H? t - 

-CH = CHR' S (S + x R' (i^^lJcl~4©7 7l' + 7U 
S> nxi^T ^> J: i,^ 7 X -;uS^^-r) ^^t>L. 
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51i±^{i±SE (n=5) T^L/Co Dunne tt' s tes t J: o T ^ 
^T^'^^ *p<0. 0 5. **P<0. OIT'^L/Co 

N F - /c BPl#^iS.O'TN F - ail^feffll$iJ^J(i. IL-1, TN 
F-a, IL-2, IL-6. IL-8, i N 0 S . ^ti^ 3 a :^ 
'r>i5'-7xP>-ie. ICAM-1. VCAM-1 

. E L Au- I . i.wmmm^ifim% ^ y 7. 1 ^ ^.mmmM^ijcm 

mr i KA. 7 y i^tf- > i/ J - Y mWB. M{*C4> c 
-myc. HIV, HTLV-1, SV40, CMVfcckC/Txy 

mB. TN F - am^mmizi&mt ^^BRifN om^mmizf^m 
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L> T-'U^-'USOif * H/^i?lJ <J: LT«x p<5^;U. x^;l/, yof^U 

. 7 7' D e . y 5^ ;!/ . V r 5^ ;u , s e c - -r ^ ^ t e r t 

t^c. R' ii7Kmm=F. 

-OR' » [S + x R' it7i<.mm^. 1 ~ 7 ©7;U + 

nT<.^T ct l^j^^lS: 7 ~ 1 1077;l/^7USx Xtt- (CH2)n 
AS Cn (iO. ttziil , 2 h L < a Z om^^TTsL. ilTAii 

-OCOR^ S [S*^ R^ «7K^I1?. iJt^lfel~7©7 

^$tlTl^T ctl^;^^^ 7 ~ 1 1 07 5 Xti- (CH 
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2)n AS (n 0 . t /cH 1 , 2 L < (i 3 omU^TTsL. ^ LT 
-COOR' S [S*^ R» «7X^Ii^> ife5g|J[l~7©7 

nri^T ck 7 ~ 1 i077;u + ;i/S. Xti- (CH 

2)n AS (n tiO^ ^^{il, 2t>L<(i3®g|^^^Lx -eUT 

-CONR' R' S [m^. R* fcJ;CKR' (i pj-* -5 (i 

<t 7 X -;i/S. $ tiTi/^T ck 9 ~ 1 i on^® 

7-1 1 (D77;U + ;US. X(i- (CH2)n AS (n 0 . ttzii 
1, 2^L<«3©S|5[^.tL. -eUTAW'Sxa^^^-^) 
L. *)Sl<WiR' fcJ:afR' {i'en^>*<|$^ Lr^,^?.M^il^<!:- 
-CH = CHR» S (S*. R' 1 ~ 4 ©7;u + ;l/ 
Ss t/c^lg^^tLTl^T%J;^,^7i-;^S^:^t") >!i<*{f^)n'5 

o 

m{*^J<i:LT> R' s R^ . R' , R« . feJilKR' ©]6J$3!5|j^ 1 
~ 7 ©7>n/4^n/Si t T{i> xf-;i/, yaf;!/. V 7^ □ 

b';l/. 7'5^>'U-. -(yy-f-Jl, sec-zf^jl^ tert- 7'^>/U. 
, ^ y^>=f-ji^ ten- ^y^ju^ ^^i/ju^ 3 , 

3 - > ^'yi/T'^ yl/. 2 - x^^i/T'^yu^ 2 - y 5^;!//^ > 3 

oaift^/c(i^i^||olS^nlilffi5;^j^^b7K^S. ■> p ^ p f •> 
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(Dm^mm^mitii^iii^s i/^? n-zn e^i/y i/^a:/otr;i/ 

T(is ^ >T>. ^ y^y^ t7 ^ 1. 2->?tKD:^7^ 

i/y. 1. 2. 3, 4 -r b ^ h Ku-^^ ^ L/>l?;<><*{f i^nSo 

5 - 7 X > l-:^7f•>'^P<^;^^ 2-:h7f-;l/y 

<b7K^3g*5«k ?>*M^tit 7 - I I <D7 y Ji^^Ji^^ii. -tcD^itc^Jx. 

7 $ y S ; 

x^yug, y u f;i/g© J; 7 L < {ij^^l^ 1 - 

L < 7 ~ 1 1 ® T 5 ;u + ;ugfc<t ?>'7 x-;us ; 

y h + i/S. xh + vS. 7^0 If ;u:t+ i 7 t L < {i 
j6JSSlil^l'--4©7>'l/ + -'i/5t- + i/S; 

'<yv?;^;^-+v/S^ 7 x ^ Jit ^ 3-7x->'b":/nlf;l/ 
4-^ v/g©:^^<£!!f t L < 7 ~ 1 1 (D7 7 yU + ;U;t+ i^Sfc 
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J: t>' 7 X y 4^ •> » : 

K y 'J JU t ^ tl Jl^ t> - JV^ ^ 7 jL ^ ^ Ji^ ^ ^ Jly — J^&. 

3 -7 x-;P7'o )dJlt^iyijJlrf.^ji^(Dmfl0t L< liJSSSIfltit 
8~1 2®77-'P + >'U:t+'>;f7 7 X y 4=- •> ;!7 ;U 

: 

^^-'US. 7° o t'^l/SO ct 9 ^<£fr* L < tti^S^fc 1 

4©7;l/ + ;PS^^ ^>v^;i/S, 7x;^f-yUS^ 3-7x-;l/7'a 
* L < rt^tgiS: 7 - 1 i or 5 yi/^^^u**? J: o'7 x 

xf^;!/g. 7^0 h-;bS© i 9 L < {ii^JSISc 1 - 

4 cD7^l/ + ^l/S^> 'Oi^yi/Ss 7x:^^5^;US. 3-7xx;U-7'D 

t°;u^ot»^ci:*f t L < (ij^*^ 7 ~ 1 1 © 7 ^ ;i/ + ;i/ S J; a" 7 x 

<@©lt^iil©m.?^^t)-yr-^ssi^?n/:7 ^ y x« 

p|^,i^<£:#^■^^-^T t J; i/^ 5 ~ 8 MOA,x u^, h° u U > 

7 ^ /S^W-f 5 * ;i/^<t ^' ; 

li^;6M^ii{fn^l~3^®^TDll^;£-#:t-rS5'-l 0 

ii^ f D - 7 7 > . ^ 7 X > . f 5 > . -Y > K - >'U> ^ > '/ 
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-YVf^ry-;!/. I' V V + -b" v' - 

O'/^- V f-7 v'-;u. = ;r + •t^•/-;l/. i-TV-)V 

. X ^ V* - X 7' + ■t^ y' - . Oy'=f-T V - ;i/ . h' 
> s + y u > > -r V + y > j > . e u ^* > . f u ^ > > e 5 
> . 7 ^ ^ V? > . + :^ y y > . + y + if y > j: a' c 

^ (i\ f n U > . t° , ^ ;u ;^ ij > . 5" 1 ;u ;^ U > . 

* t h° <j > . e ^ ^ > , 'i^ * t° ^ 5 > II { / n -5 o 

^I'Soa^Si LTWs R' X R' . R' . . *JJ:0*R' {Co 

l/^ T fj le L 0 * {/ b tl -5. o 

al 
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?i X i«i - 1 « M ^<£ § 2 ^ © ,M ^ ^ ^ -tt T' tt ^ $ n 7 $ y 

h° n U > . f ^ U > . ^ U > . 5^ ^- ;l/ U > . f ^ ^ 



1 7 
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LT{i. ^ ;Ug®fiii. y h ^ iy ti - Jl^^ h + •> ;^ 

;u ;US , "/ □ f -/b + i/ ^ ;U ;l/ S CD ct 9 ^j: iff * L < (i ^ 
1^ 2 ~ 5 © t;u + -'I/^+ >> ^ >'U.-i^.:-;i/S> ^ > + •> :^ ;^'t:- 
, h°^^)iy>. 5^ ;t ^- ;u .-^ ij > . f ^ 7 > ^ © ]gt«t 

B^^ifc 1 ~ 4 07;l/ + >l/S«!: LT{i. R' {c o i..^ T L © 
* {f b tl 5 o 

j^^i[i~4©7;i^ + ;u^ + ->»tLT{i. y h^i/S. xhis- 
i^S. 7" D h°;U^+ 7 T'p h° + i/S. ^ ;U ;i- ^ S 

7-1 1 ©7 7;l/ + >'l/S<i: LTlis R'.R^.R'sR'.fcct 
t>*R' {col,>TttIIS L/C fe©;6<*tf t>nSo 

e^^tiTt^Tt J:t.^'vx LTfi> A {co^,^T fuie L /c 

© ^< * ^> n > C n {i $ i^, (c ]t ± (c fij ^ (i\ R » cfc O' R ' o 
^.^THuteLfc. ^^ny>ll^, i^^lfe 1 - 4 ©7;u + ;U». s^^Dl 
1 ~ 4 ©7;l' + >'U^ + v/S^©gg|S^WLTl^Tfe J: < . m^ii 

*^B^{i#{::. R- *<7K^Ii^ ^^1" > -e ©H 
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|j[ 1 ~ 7 oT^i/^^uS^ Sfe$ nri^T <k 7 X -;u»> Bfe$ 

ttzit- (C H 2)n AS (n 0 . * (i 1 . 2 L < IS 3 ©Slfe 

> gi 3$ ft X ^ © ^ s ^ 6^ { c 1^ ^ $ n § ±i ^ ^ -r ^ o 

j^^lfe 1 ~ 7 ® 7;i/ + ;i/S. B^$tlT^,^Tt> J:^.^7 xr.;us> e 
g|$nT(.^TfeJ: <.^^^tJ[ 9-1 I (D-m<D:^mutfzi-i^i^^^ 

Xli- (C H 2)n A» (n fi 0 . * li 1 , 2 L < « 3 ®g 

> g| 2» ft X ^ ® ^ S ^ 6^ { c fp ^ $ n >2. it ^ * -r § o 
*^B^{i^fc. R^ ;6<-C00R^ » R^ {i7KSM^. 

K^IJC 1 ~ 7 ©TyU + ^l/S. Bg|$tlTC^T t <t l.>7 x-^l/S^ g 

o^ityKM^. $ nr i,^T cfc i^i^^l^ 7 ~ 1 lOT^yb + yu 
Xti- (C H2)n AS (n {i 0 . tfzl.il , 2 L < 3 Oil 

> ^ i[ ft X « ^ © m n ^ 6^ ( I !^ ^ $ n ^ n #^ ^ o 

*^B^(S^b{c. R2 ;6<-C0NR' R' S [S*, R' fc<tt>' 

R' {llpj-^sv^ti^ns: oT. 7K^Ii^=^> ^^ISt 1 ~ 7 ©T;i/^;u 
36> Stft^nrv^T^j J:i,^7 x-;uS. Stfe $ nx l> T ^> J; 

lie 9 ~ 1 1 ©~]^©:7:tS^n ^ /c{igi5:»tS^n©^^b7K^il. g^^n 
r\>^XhX\<^m$^^i-i i©75;u + ;us, X(i- (CH2)n A 

1 9 



wo 00/05234 PCT/JP99/03938 - 

S(n (±0. tfziil . 2 ht< m (Dm^^tsL. ^IX Ali^ 

X (i CD ms^ 6*) ^ n ^ ii^-r o 

*<-CH = CHR'' S R' itmM 

4 - (2--r>^-;u7^y) - 5- y5^;u^iy [2. 3-d] 
f u ^ > > 

4 - (2-'r>:J^-/I/TW) rxy [3, 4-d] e'J5i^>> 

4 - (2 --r >:5^-/I/7 ^ - 7 ^;U5^iy [3, 2-d] 

4 - (2--1'>:/-;U7^y) foa [2, 3-d] i: ^} i > . 

4 - (2--r>r-;U7^y) ^xy [2, 3-d] avii^y. 

4 - (2-'r>i5^x;i/7:y) y a [2, 3-d] t''J^i^>. 

4 - ( 2 - > ^x ;u 7 = y ) e 7 y P C 3 . 4 - d ] h° U ^ i> > 

7 - (2-^'>yx;U7W) - u- hiJ7 7D [4, 5-d] \^ 

7-(2--(>:r-J\^7iy)t^-^y'zi [5, 4-d] \£ i if 
>> 

3-y^yU-4 - (2-^>:?'x;U7W) ^V4i?-V'o [5. 4 
- d ] h" U = > . 

2 0 



wo 00/05234 PCT/JP99/03938 - 

7 - ( 2 - -f > - 7 ^ y ) ^ 7 V D [ 5 , 4 - d ] t° U i v > 

2- (2--r>:$^->'l/7$y) -1-^7-2. 3, 5. 7--fh 

5 7 if -< > -f > . 

6 - (^2 - ^ y f -}\y7 X J ) - 7- >^;U'1'Vf-7 7o [3, 4 

- d ] h' U ^ y . 

7 - (2--r>:5'*-yU7^y) -1, 3--:;y^;U-lH-f7^/ 
D [ 4 . 3 - d ] h' 'J ^ y . 

4 - ( 2 - ^ > ;l/ 7 = y ) e 'J K [ 2 . 3 - d ] h' 'J $ > , 

4- [N- (2-^>y^;u) -N-yf-;U7^y] -5-y^;u 
f-xy [2. 3-d] h'U^^'y. 

4 - (2-'l'>:/^;U7$y) - 5- 7x-yUf-xy [2, 3-d 

4- ( 2 - -r >':/x;U7 ^ y ) -5- (2-'fxx;l/) ^xy [2 
, 3 - d ] b* U ^ > s 

5 - (2-7 - 4- (2-'<>i/x;U7=y) ^xy [2, 

3 - d ] f U ^ > . 

4- ( 2 - -< >^x;U7 ^ y ) -5. 6 - y ^ ;I/ f- x y [2. 3 

- d ] f 'J ^ > . 

4 - (2--r>/x;U7^y) - 5- [6 - (3-y5^;uf'j-:^;i/ 
) ] 5^ Jc. y [2 , 3 - d ] If U i 

4- ( 2 - -< > :J^x;l/7 $ y ) - 5 - -Y V ^ D f ;U ^ x y [2, 3 

- d ] h* 'J $ V? > . 

4 - (5-y h + i/-r>:$^>-2--r;u) 7^y-5-yf-;i'^x 

y [ 2 . 3 - d ] f U 5 > . 

4 - (5-tKD + i/^>^>-2--r;u) 7^y-5-y^;i/^ 
y [ 2 . 3 - d ] f U ^ > , 

2 1 



wo 00/05234 PCT/JP99/03938 - 

4 - (5-7iy + i^i'>i?'>-2-'r;u) T^y-s-yf-^i/f- 
X y [ 2 . 3 - d ] t° U ^ > . 

4 - [5 - [(E) - 2- (4-yi^;U7x-yl/) xx::i;l/] ^> 
^y-2->r;u3 7iy-5-yf-;i/^xy [2. 3-d] b'Vx 

4 - (5-y h + -/^ ;U;f:^;Uxr >i5^>-2-'('yl/) 7$y-5- 
^ =f-)\yi-x.J [2, 3-d] h'U^i^:/. 

4 - (5-;^;U'-K+->-r>:5^>-2-'r;l') 7^-5-^5^ ^Uf- 
xy [2. 3-d] i =Jy ± Y ^) ^ 

N-7'ah°;U-2 - (5-yf-;Uf-xy [2. 3-d] f<J^i^> 
-4-'r;u) 7^y-5-'r>rr>^;u;f: + -9-i Ks 

N-7xx;u-2 - (5-y^7Uf-iy [2. 3-d] t°';iv^> 

-4-'f;u) 7^y-5--r>:r>^;ut^ + -9-$ K. 
N-^>v'vb-2 - (5-y^;l/^xy [2, 3-d] tr'J^-^> 

-4--r>'i/) 7^y-5--r>^>^;i/;K + -if = k> 

2 - [5-y^;U5^xy [2. 3-d] \^ I 9 > - ^ - -( )\^'\ 7 

4 - (4-y h + i^'f>^y-2-'r-'U) 7^y-5-yf-;u^x 

J [ 2 . 3 - d ] h° U i > , 

4 - (4-y h + '>;^;l/;j^'x;U-r>^>-2-'f>'l/) 7iy-5- 
y ^;l/^xy [2 , 3-d] e U 5 

4 - (5-7-&h4-v'-r>:?'>-2-'r;U) 7^y-5-yf-;l/f- 
X y [ 2 , 3 - d ] t' 'J > . 

4 - (5-^>7'-i';U;i- + ->^:^:/>-2-'f;i/) 7^y-5-y 

5^ ;u 5^ i y [ 2 . 3 - d ] b* U $ > . 

6 - (2-'r>:/x;l/75y) y'J>. J^yf 

4 - (2-'i'y^x;U7-:y) 5^xy [3, 2-d] eu^v'yo 

2 2 
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. Angew. Chem., internal. Edit., 6, 83(1967). Arch. Pharm. B 
er. Dtsch. Pharm. Ges. , 301, 611(1968). J. Med. Chem., 31, 4 
54(1988). J. Heterocyclic Chem. . 30, 509(1993)^^: (CfBtS©:?? 
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t-f, T i y - h ^) Jl ( 1 ) Ji \^ h / ^ J\^. ;i- ;l/ h 4^ 
( 2 ) (R" am^m 1 ~ 4 ©7;u + ;bS. H^tKii^cf-jv 

(R" ii^mm- 4(DTju^ji^^ if * L < (i^ 5^;^^>Sl^{ix 

^>'u^g*5-r) {i. i): (3) (R'{±-«5^ (I) tmi:wM^mh 

hfe&{Cj:f5. (5) (RMi-«giJ: (I) tmtMW^^ht) 
<0-( > yy mmi^^^:L^o SfC^^jgii 8 0 °C~ 1 4 0 "C^i^jif ^ L 

OXS2. x@3^^T^.^s (5) (R'w-^ii: en iisicsti* 
c 9 LT#.^>n/cic ( 5 ) (RMi-iftx^ ( I ) tmtm^^^io 
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^ (Q) (R" {ii^^l^c 1 ~ 4 ® yyu^^yi/S. Ri/Vii-^^ ( i 



^ (5) (RMi-^S: (I) tmtmm^^ijt) (D^y^ym 



yj-m 2 




(8) 




IS 6 




c5 




XS4 



(5) 
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t-f. ^ ( 7 ) r'^t>^tl?> 4 - t Kd+ •> h- U ^ >^3${^^ 
it ( 8 ) (it*. Z HK^^s »^L<{i^^l^?X(iy^;u 

z*^^^M?-e*Sit (8) -c^.^n^it^^ii. ^ (7 
) ^ ^ ^ •> i^it 0 > ^ ^ umiff- ^ - t s 'J x.^ ji7 ym 

^i^^-^^-So */Cv Z*<y ^;l/^:tS-C*'5it (8) (D\t^m\t 
. it ( 7 ) ^SSigjk- U V. m^x. V U -t; AI?om»® 

o 

ST*a\<^ti^^#fiT. 1 8 0 °C®SiS5Mit-es it ( 3 ) ( 

RMi-^it ( I ) tmcTS.^^mt>t) X'^t>tn^7 \ J ^ 

( 5 ) (RMi-^it ( I ) tim C.«i*^^^-r) ®^ >^'>^iti$: 

( 5 ) (RMi-)K:it ( I ) iiHi ®>r 
t>ti^ ixm 4 ) o 

y y ym^^ (3) (i. #§flHS63-23853-t^i^fgx J. Med. Chem. , 
25. 1142(1982) . J. Med. Chem., 33. 703(1990) s Synthesis. 
285(1995). Chem. Rev.. 95. 2457(1995). J. Org. Chem.. 58. 2 
201(1993) . Synthesis. 47(1989) . J. Am. Chem. See. 90. 561 
6(1968) . J. Am. Chem. Soc. 1 19. 7974(1997). ^mit^mMm 
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7 ( 1 9 9 2 ^. ^# (^) ) . mmit^^m^ 2 3 # 

4 fig) . 7 -l-^ ( 1 9 9 2 ^. 3tL# (^) ) . {c|B«fe©:^Sfc J: 

jit's C c!:*<T'^ 
-^^ ( 9 ) : 




o 



(9) 

C ©«fc 9 LT?# btl/c-^j^ ( 1 0 ) : 




(10) 
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(11) 



. H^^kdt't?^, H-t^-fbTK^^x ftjbTK^^^^ffl i^^T^Si) -s i-^ 
d: {c J: oT^ ffife^ f^;^^b5^B^^T^.^-®^ ( 1 2 ) : 




(12) 



(13): 




^n^it^mii. it-t^ (1 2) (D7 i J m^(D^mm(DmAKfti 

%m, iSiiA ( 1 9 8 5 ^. 3tL# (tt) ) ] l^mOl^lltiKX 
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-^^ (14) 




(14) 



1 8 ( 1 9 9 2 ^, ^# cm ) ] iS«®:^^^^cJ:^)^f 

[-^^f- K^^®g?^i^i^, MMiE^, iiumm^, nmMW 
, m^m m, (i 9 s 5^. %m am ) ] mm(D:^miz^',x 

~lk^ (15): 




(15) 



i^its (13) <D3L7.7- )v\t^ m<7 i y ^(D^^mRmiz 

4iig) . 4 3-^--^ ( 1 9 9 2 ^, A# (tt) ) ] ia«©^^tcj; 
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-^^ (16) : 



(1 3 ) © 7 X y ->'H47XKS© h 'J 7 D > ^ > 
(17): 



jiyl/^^ijjcti^ h U 7 v / ^ x jl ( 1 6 ) i 

. -^xS: (18): 



(^4^s R » (i iu le i 1^ C ^ ^ -r ) t!? x =i 

y >mmw. ab a (i 9) : 




(16) 




(17) 




(18) 
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R*'— =— B(0H)2 
(19) 

JCJ; oTSJj&^nSo C i^-^ Afefe^ti. PdCPPh,)* 

. PdClaCdppf) (dppf=l,r- fx y J, SI. J\/ 7. y ^ J ) 7x 
u -fe >) . Pd(DBA)2/ 'J7 (2. 4. 6- h U y h ^ •> 7 x ^;U) 

.tsX7^ (DBA = v?'^ ;U7-fe h V) . Pd(DBA)2/ex (2,4. 
6- h ij y h + •> 7 X - 7 X 7 >f ymx'tb^ s ^^\t. 

(i . X h 5 h K n 7 ^ ^/ , -I^ ;t + if > , ^ ;U ;l/ A T ? H\ 
ieo/>°5 AM^i©^/^■rtl*^^ffll^, ^SiLXs UyK=:*'J 

•^7 A, ^miJ U -t? A, h ij A® ^,^-rn*^. ^l^i LT. T 

h5tKP7^>. + >^yf^;u^;l/ATih\ *>'5V^{i 

. a^b^tr U -^7 A. Jg^b'J ^-^7 Ao^,^■fn*^^ffll^So Sf* H^^RJS 

S-^it. 2 O'er-* -So 

-SSiS; (20) : 
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-^iC (21) : 



, (17)©. 1 ) © 6^1 r?§ §i {C J; § 7 ;U t K©^ 

fife. 2) 7 ;ux t K© ^ ^u^i^* S iWi * i/ijx ;^ -r ^U'x© 
iJ-fk. ^0^3) :^ ^u** y^xx x;u©in>!K^^ (;^ /i/^K v^xxt' 
®? 'fb $ n/::Ji^) ^MT^^^n-So 
1 ) ©^-ftfi^gflSJic J: S7;Ux t K©^fi!c{cfcH^T{i^ if * L < 

x;U, «:^;i-^H^- 7-b h -r h ^ t K n 7 5 >l|©Wa^!K® 

2) ©^^b{wi>H^T{i. ^%\.<\tmtnt\.x-mt-^yiiy 

^ iJ'fl:^. argentic oxide (AgO)© l/^f-'n^^. ^i^t LT^ ^J' y - 
x^/-;l/^©7;U3-;i/;£.^ffl t. 5 0'C©ia®T'S 

^ V u lW±iii^^l:7K^^ t e r t - t-^s^ y -^'U/tK^-s 
LT-M^k^>^>^^ffl L/rli^. ^ffl L/c7;u=»-;i.{cJ*f£;L 




(21) 
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t fz. \z-Jl^m^i^ (1 7) yif ^) tKmt i 

-^^ (22): 




CONR^R^ 



(22) 



= K^^#:{1. :^ >i? (2 1 ) ©7 = hMbs ^C^T7 $ 7 

t^> [ii®^^b^^i^m 2 2 ^ (n 4 Jig) . 1 3 7 ( 1 9 9 2 
jpii^^, wiim^. mmft f^, (1 9 8 5^. 5tL# (t*) 

^i^. 7 = VmmW (22) {i^ffl L/i^iOi&i LTSfifit-e^ S 

o 

-iJgjC (23): 
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(22): 




CONR^R^ 



^i^^ fcJ:0'-®S; (23) : 




(23) 



*-r\ -fb^^ (24): 




«^ ( 2 5 ) : 
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O 

(25) 



ig^bt*(iii) . mt'f-^y (IV) m<D)V-( 7.^t-Y u^y-^y. 

# ?>n^T-fe (2 5) ^^n-T^^^^^'T N <!: R IE $ -ti: S 

6) : 




COOH 



(26) 




COOH 
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7 ^ y SJCgljO^ag^^ALT. -fk^ife (28) 



R'^HN 




COOH 



(28) 



(SlEfa. R'Mi. m^li t e r t - h + •> ;i/ j^'^ s l^ (i 
8Ji«a^n{dr-^5^ (29): 



(29) 



7 i \''Wi3^t^^Oi^t<nii,n?>o (2 9) O^Xt^ J\^W it 

^ -fb^^Kil (27) ^^it^yt-j\^ttzli^itH(.M^ L < « 





(30) 
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(1) 7t^Stt7^7 ^ A{c J: «9 

(2) :)t^«tt^j:^^ffli.^TJ^(»: L/c^s fl <J: 0 m t S 

(3) a^^SiS^fflir^T^gii-s:^* 

(4) ±ie (1) ~ (3) ^M*^^oH±T^i^-r 

(I) -??^*3$n<S*^HjC#.>5tlS(is NF-zcBOg 
ii-fk^ftJ^Jt § ^ i*^'-^^ 5/:J6, NF- /c B 0?£^4^k«c^H1-S 

ft{*:fi<J{c{i, {«|x.(f> N O^T N F - a O3afiJ^^{-ieH1-S0lJt 

3 7 



wo 00/05234 PCT/JP99/03938 - 

-f-©ck 9 ^ij^^b^ij. /^a^Htt-t?;UD -X© J: ^ niffiJB^J^ Xt^T'J 
yi^^^^^v-i^ACJ:-? ^ATS^t^iJI^^ffll^S C «!:;6<-r i So iJ-fz 

S C <!: T ^ S o 

j:i,^o ^/i. '^mn. ijftiii^b^j^^ 

}ii;j6<!:-rS«^S>tl{-*fLTt&#-rsCi*^T*So 
JEi^^fc J: Sm(i^) S*<. -l56^{Cfi£A«cfcl<^ 
T(i. lB{Cogi|ijO. Ol-lOOmg. if^L<(i*^0. 1~5 
0 mg> «t * L < 1 . 0-25 mgT'^So ^NiPfl^JC^-^^ 

(co^$^0. 0 0 1 ~ 5 0 mgM)^. ^ L < W*>J 0 . 0 1 ~ 2 5 mg 
SIg. cfc * L < {iJSiti 0 . 1-10 mgSS^#Ma*r«c J; 

NF-/cBE§SSm(i> NF-a; B ® Stt^t {C J; o T$JJ^ $ nx 

M^iLT^LT^Sct^tC. I L - 1 i^TNF-atif(D-^^ h 

3 8 
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^6 Z. ti}<X^ COtx;KC;fcH^T{iN0^TNF - a<Dm± 
^nP\t6 C tib<^nX'^^ Z. ti)<mn^tLX\.^?> (Filion. M. C. 

and Phillips. N. C. (1997) Br J Pharmacol 122, 551-557. Tsao 
. P. W. , Suzuki. T. . Totsuka, R. , Murata. T. , Takagi, T. , Ohm 
achi, Y. , Fujimura, H. and Takata, I. (1997) Clin Immunol Im 
munopathol 83. 173-178, Cuz20crea, S. , Zingarelli, B. , Hake. 

P., Salzman, A. L. and Szabo, C. (1998) Free Radic Biol Med 

24. 45o-459)o ^ t> tc , M:i^i/jfimB. m ^iimik&f^mm t LX 
-7^ 7.tit'(DW}^izv ^^^m^&^L. ^^m^^^t 

-5 Z tXWmt6 Z. t ib<X ^ 6o 

tfi. m^mm^) ^^-i^mmt Lxo^^^ii. ri^^^oh^ 
m^'timm^(Dm<f^'ef'jixmm^mmt?>:.thx^^o 'L^mu 

) mm^'Ht ?>DN Aib<mmm^mmt 6 z tib<m^tix\s^ 6 (sa 

wa, Y. , Morishita. R. , Suzuki. K. , Kagisaki, K. , Kaneda. Y. , 
Maeda, K. , Kadoba. K. and Matsuda, H. (1997) Circulation 96 
, 11-280-284: discussion TI-285)©T> Z. (Di^tl f Jl^Wi^ h A 

3 9 



wo 00/05234 PCT/JP99/03938 - 

1 . 2 - (tert-yh4ri/^>^U7K-;U7^y) - 5- 

1 

a) 6-^h + ->-l-^>yy>(8. 6g, 53inmol) (J. Org. 
Chem.. 35, 647(1970)#M) ^ / ^ J - ( SOOml) {C Jp ^ . 4 0^ 
(Cital^^, S5BK'1'V7^;U (ISml. llOmmol). mi&m (8.5ml)^ 

> (5.5g, 2901810 1) ^W-fZo 
•H NMR (400MHz. DMSO-d^) : 6 3.69(2H. s). 3. 83(3H, s) 
, 7. 21(1H, d, J = 2Hz), 7. 32(1H, dd, J = 2Hz. 8Hz). 7. 53(1H. d, 
J=8Hz). 12. 58(1H. br. s) o 

b) 6 - / h^iy - 2 - t^'y i y - I - ^ y^r J :y (5.5s. 29 
mmol) (85nil) IC!i@L> 5 -t? A (lOl 2.0g). Ig 
^fc/N-^-^'-^A (60mg) . -mmm (4nil)^to;ir7KS^?fflMT. 5kg/ 

cm- T 6 f^FBimf* L /Co Kfiim^mi^irmi^ntzmm^UKi^m 

iSlIf^. lOX :d<if^k:^ h U 'i' A^f^T'iffa D D ATFffittJ L 

c) 2 - T ^ / - 5 - > h + i/ -f >r5^>i|fi^E£#I(c30X *^k7K* 

^-1^^ (6.omi)s 48ji M:it7kmm7i<mm n.omD^iM^r 2 mm 

WmmmirME^^ltZo ^i^>n/:^}S^ + > (lOOml). 7K 
(50ml) izmmi. h 'J i^;U7 > (^^lOml) XK^I^^^^L 
^ -y - t e r t - ^f- }\^ y ti - ^-^ - h (7.0g. 32mmol) 
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X9^;U=4 : 1) -e|tML> (^©^ttfit^^Wt^i^S^b^^ (2.5g 
. lOmmol) ^%fZo 

'H NMR (400MHz, CDCI3): 6 1.54(9H. s). 2,70(2H, dt, 
J = 5Hz, 12Hz), 3. 20(2H, m), 4.43(1H, br. s), 4.75(1H. br. s), 5 
.26(1H, br. s), 6. 64(1H. dd, J=2Hz, 18Hz). 6. 69(1H. s), 7. 03( 
IH, d. J=8Hz) o 
2 

a) 6-> h ^ ■> - I - -( > y y y (DRt> <0 0 - ^ h + ->-l 
>y J > (5. Og, 31minol) > ;t ^ ^ - JU (lOOinl)^ MS^Ml' V 

7 i Jl^ (l.Qml. 14mmoI). Bi&Wt Cl. 2ml)'^ m^^X . ^_mj_<D a) 

g^gfx^yl/- 3:1) Xm^L. tK(D<^^m^^t^5-^ h + '> 
-2-t^i^iy-l-^yyy> (4. 5g, 23mmol) /Co 

'H NMR (400MHz, DMSO-de) : d 3. 73(2H, s), 3. 89(3H, s) 
, 7.02(1H. dd, J=2Hz, 8Hz), 7. 15(1H, d, J = 2Hz). 7. 69(1H, d, 
J = 8Hz). 12. 45(1H. br. s) o 

b) 5-/h^'y-2-t^'yiy-l--(y^ry>i 440mg, 2 
.3mmoi> ^mWt (6. SmDtCli® t . (101 170mg) 

s ^it^<yi^'y2. (20ing) . MM (4. Ami) =i IJQ ^ X 15 m 1 CD b ) 
tmU<DMf?'^n^'. 2-7iJ-5- / h + ->-ry:/> (300mg) 

c) 2-7W-5-yh + ->'r y ^ yU^M'^m m^bTKs^ 

4 1 
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K-6^if Cl.Sml). AB% ft^k7KSK7K^?^ ( 1. 2inl) ffl l> TliJfe > ^ 
Jl^iV^. + (6. 2inl). 7K (3. 1ml). V ^} x.^- jU7 i > Cf^ 
0.55ml). i> - t e r t - y f-;!/ ;!7 - - h (440mg, 2. Ommol 

) ^ffli^^T. 3^_L©c) tmu(Dmj^=^n^^. mmit^<^ ooom 

g, 1. Immol) ^'^tZo 

MM_2.- 2 - (tert-yh^i/;^;U;i-:-;t/7^y) - 5- 
[ (E) - 2- (4-;<^;l/7x^;l/) x-f-;t/] >f 

a) 2 - (tert-7'h + i/:»!7>'U^'^;l/7^>') - S- tKo 
+ >'>r>r5^> (270mg, 1. Immoi) ©tf'Jv'y^f^ (0.5mI){C. 7^?^ 

M7j< h 'J 7 d y ^ y >K (360mg. 1. Smmoi) ^Jn^ 

+ > : glF®^i^;l/= 4 : 1 ) T-Jltl!! L. '{kCD^mU^'^t^. 2 
- (tert-7'h + ->;^;l';J<^;l/7iy) - 5-l>U7;l/;fpy 
rJ' > •> > > (320mg. 0. 84mmol)^?f /Co 

'H NMR (400MHz, CDCh) : 6 1. 45(9H. s), 2.80(2H,m), 3 
.30(2H, m), 4. 50(1H. br. s), 4.70(1H, br. s). 7.06(1H. d. J=8H 
z), 7. IKIH, s), 7. 25(1H. d, J=8Hz) o 

i R (KBr) : u S350. 2980, 1680. 1540, 1440. 1250. 1210 c 
m ■ ' o 

b) 4-J^5^^;l/h;Ux> (540mg, 4. 7mmol) ;<7 3 - ;U 5 
> (0.50ml. 4. 7mmoi)<£-in;i. 1 0 VX' 2 mmmWi- ^ t K^i&i}< 

KfbOmnt ttzo ^ 7- ^ - Jl^t'^ ymmW (240mg. l.Ommol) {C 
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7K7K i^mD^m^. 2 f^mmnifzo KJBm^mm^L^Jl^X' 

^^ESiLT (E) -2- ( 4 - f^;U7 X x-f^;l/tCo 

c) 2 - (tert-yh + ->;^;i/.-K^;l/7$y) _5_fxij7 
;U;tp>:^'>X;U;h.^;U;4- + ->xC>;/> (260mg, 0. 69minol). (E 
) - 2- (4-.>'^;U7x^;U) j:.x-;U7Ko>|g (ISOmg). h ;U 
(7inl). Pd(PPh3)4(30ing. 0. 026mniol). 2 M N >j "i? A ( 

0. 99inl) . Ji^y-;U (3.0ml). i^it^J^^A (64mg. l.Smmol)^ 

(^^f- > : i^^x5^;L/= 4 : 1) T'ffiSliL. ^^(Dm^'M.^^t ^ 
W^mit'km (190mg. 0. 54inmol)<&ii^co 

'H NMR (400MHz. CDCI3): 5 1.45(9H. s). 2.35(3H. s). 
2.80(2H, m). 3. 30(2H. m). 4. 50(1H. br. s), 4. 80(1H. br. s), 7. 
04-7. 11(2H, m), 7. 16(3H, m), 7. 26-7. 31(2H, m). 7.39(2H. m)o 
MMJ.. 2 - ( t e r t - y h ^ '>;>7;U;h:x;i/7 I J) - 5 - 

^ N 4^ -> ;^ ;l/ ;K — ;l/ >r > ^ > 
MMJ.'^'^fifc Lfz. 2 - ( t e r t - y h + •> ;^ X ;u 7 5 
y) -5- [ (E) -2- ( 4 - ^ 5?-;U7 X -;U) x-7-x;U] 

(190mg, 0.54mmol). mW.\^t 7.-^ (on poly(4-vinylpyr 
Hiite), i40nrg>. ^ ii 3 '5' ^® :^ b ij "i; A (450mg, 2. Immol) . 

(3.8ml). 7K (0. 8ml)0^^%^g-^T^ L < Jt^^ L /c 

SiLT. 7;Ut t Kii^i^ (170mg)^»/^o 

7;U-r t K^l^i^ (170mg)^ ^ ^ y - ;U (7. Oml)(C^j|? L 
> •> 7 >'(b-^ h 'J -i? A (270mg. 5.5mmol) . (0. lOml) . 
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T > (1. 87g, 22mmol)^Sn^. 3 0 LtZo :^ ^ 

'j7^y";U^'DVh^57^ - ('\ + 1f>:@^^J^5^;U=4 : 1) X' 
mmi. •(k(D^\^m^^t 6mmit^<iSli aemg. 0.26minol) ^'i^fz 

o 

'H NMR (400MH2. CDCI3): 6 1.45(9H. s). 2.82(2H. m), 

3. 31(2H, m), 3. 90(3H, s), 4. 49(1H, br. ), 4.72(1H, br.), 7.27 

(IH, m), 7.87(1H. m), 7. 88(1H, m) o 

WMi±' 2 - ( t e r t - y h 4- >^^;U;K^;i/7 i J) - 5 - 

:^ ;U ^ ^ > y > 

Sgii^J 3 -C^fiK L/C. 2 - ( t e r t - 7' h + •> ^ ;U;^*^;U7 5 
J) - 5 - / h + •>^;U;f:-;U-r >y > (76ing, 0. 26mmol) ^> ^ 
y (2inl){3?tft? L. 1 N 7KK'ftf- h 'J A7K^?^ (0. 29inl, 0. 
29ininol) ^tU^. 1. 5 ^ Fb^ in |^ it ^jfE L o SfG?S^7KT#f? L . 

XlSf^(Di^^m^'^ir ^mm^t'^m (SSmg, 0.21minol) ^tifco 

'H NMR (400MHz, CDCI3): 6 1.45(9H, s), 2. 85(2H, m). 
3. 33(2H. m), 4. 50(1H. br. ), 4. 75(1H. br.). 7. 30(1H. m), 7.93 
<1H, m). 7.»4<iH. iit>o 
2 

a ) 2 - 7 W -f > > (6. Og . 45mmol) f U •>' > (7 ml 

) iw^^L. *7X7??^in L<j:*<f,. MtKS^^ (4. Sml. 47.3inmol)^ 

*f aj L /•ccfc^^iSlK Lx 2 - 7 -tr h 7 ^ K-r > y >(5. 6g . 32mmol 
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) ^mfzo 

. 4g. 25. Smniol) Ol, 2->'^pnx^ (20ml) {C, mit 

7-fef-;U (l.llml, 15.5niinol) ^MTL/Co ^^Ti^^T^s 2-74? 
h 7 ^ K-f > >(5. 6g, 32mmol) (D 2 - 'J a a ^ > (40 
ml) ^to;i/co ^^aT'2. 5 ^fe^SJC^ -ti-Zcm. SfS^^-S G-f^JCTKr' 

7-trh7^ K-5-74?f-;H'>:J^>(2. Ig, 9. 8mmol )^'# o 

'H NMR (400MH2, CDCl,): 6 1.95(3H. s). 2. 58(3H, s). 
2, 82-2.87(2H, m), 3. 32-3. 38 (2H. m), 4. 77(1H. m). 5. 65(1H, br 
cad). 7.31(1H. d. J=7. 8H2). 7. 81(1H, d, J=7. 8H2), 7.82(1H, s 
) o 

M S (FAB) : m/2 218(M+H) * o 

c) 7h®?^t::^ h U A(5. 6g , 140mmol)CD7l<^?^ (60ml) ^-50 
ViZ't^mt. mm (2.67ml, 51.7mmol) ^mTLfZo 2 - 7 
h7 i K - 5 - 7-fef->'H' >y >(2. 1 g , 9. BmmoDO 'J^^-^>m 
m (70ml) ^liaA,. M'/^X' 3 mfSmWLfZo SJSf^^7K7kT: ?^4P L 

tfcx, ^mm^ikmt. ^tattz-itm^m^Lxd^.of^mm'^'^-^ 

S2-7-th7^ K-5-^;U;K+i/^>rJ^y(2. Og, 8. 9mmol)^ 

'H NMR (400MH2. DMSO-ds) : 6 1. 77(3H. s). 2. 77-2.82(2 
H, m). 3. 17-3.23(2H. m). 4.76(1H. m). 7. 32(1H. d. J=8. 7H2). 
7.75(1H. d. J=8.7H2), 7.78(1H, s). 8. 12(1H. d, J=6.4H2). 12. 
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70(1H. broad) □ 

M S (FAB) : m/z 220(M+H) ' « 

d ) 2 - 7 -Ir h 7 ^ K - 5 - >^ ;l/ -if ^ •> ^ > > (2. Og. 8. Qmino 

i)^7K (12ml) . mmm (i2mi) '.zmmt. i mmmmmmLtzo 

2 -7 I J - 5 -tiJUri^.d(.^y^ yyi^i^^^ (1.9g, 8.8mmol)^li 

tZo 

'H NMR (400MH2. DMSO-ds) : <5 3. 04(2H. m). 3.33(2H. 
m). 4.03(1H, m). 7. 39(1H. m). 7. 80(1H. m). 7. 84(1H. m). 8.29 
(3H. br. ), 12.82(1H, br. ) „ 
M S (FAB) : m/z 178(M+H) ' o 

e) 2 -7 W - 5 -;^7;Ud-:+i/^ >^>Jg^J^ (1.9g, 8. 7mmo 

1)^ 1 N 7Kmiti- h 'J ^ A7K^^ (17. 4ml) . (38ml) 

. 7X (19ml) . - t e r t - i^,^ - tK;^. - (2. Ig, 9. 6m 

moi)(Ds^t/^g^-e 3 0 ^mmwLfzo Kjtm^^m^^ 
tibL. ^mm^^m-^. mm^mz^^Lri^mit^^ (i.8g. e. 

5mmol) ^ % tz o 

5 ■ 2 - (tert-yh4-->^;U:h:ji;U7^y) - 4- 
b Ko4"->^ y y > 
a) 6-> h + i/-l-'r>;/y>®^t^0{C4-y h + i^-l 
- ^ y y J y (l.Og, 6.2mmol), / ^ y - ;u (20ml) . ffi5g^-f V 
7^/V(&.81ml, 5.9mmol). Jiig^ (0.25ml) ^ffll^Ts ^jS-^J 1 
. (P -fS'A 1 g> a ) <!: I^l^t(D^f^;^^f^,^, i^^Of^ttfil^^-r ^ 4 - > 
h + i/- 2 + ^ > y - 1 >j5^y > (350mg. 1.8mmol) 

/Co 

'H NMR (400MHz. DMSO-d J : 5 3. 60(2H. s). 3.90(3H, s) 
, 7.33(1H. m), 7. 47(1H. t. J = 8Hz), 7. 69(1H. d. J = 8Hz), 12.70 
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(IH, br. s)o 

M S (FAB) : m/z 192(M+H) ' 

b) i-/h^iy-2-:t^iylJ-l-^yyjy( 400nig. 2 
.Immol) ^i^^ (7. 6n)l)(C!i® L . ^< 5 "^7 A (5%. 200rBg). 

mmm (o.somi) ^iM^xyKM^mnr. nrnxi. ^mmmnt 

-A- / h + ->'f>^> (290nig, l.Smmol) ^^fzo 

'H NMR (400MHz, DMSO-de) : 6 2.45(2H. m), 2. 98(2H. m) 
. 3.68(1H. m). 6. 72(1H, d, J=8Hz). 6. 77(1H, d. J=8H2). 7. 09(1 
H. t, J=8Hz) 

M S (FAB) : m/z 164(M+H) " o 

IR (KBr) : v 3450, 2940, 1590, 1480, 1260. 1070 cm "'o 

c) 2-7^y-4->h + ->^'>^^> (290mg, 1.8mmol) ^30 
% ft'fb7K^^-S^^ (1.8ml). 48X *^k7K^^7K?§?S (L2ml)^ffl 
l^Tllfey ^^yu^b^. v^i-^H^y (5.9m]). 7K (3.0ml). h <J ji ^ ;U 
7 I y (if!>jO. 55ml) . >?-t e r t-y^;U>';^-:K^-h (420m 
g, 1.9inmol) ^ffll^T. 1 . ©^^_1_© c ) tnUo^Uf^'S: 
^T^'^^ ^^^^t/ttfit^WI-S^M-ft^^ (llOmg, 0. 45mmol)^li/co 

'H NMR (400MHz, DMSO-de) : (5 1.39(1H. s), 2. 59(1H, m) 
. 2. 71(1H, m). 3.04(2H. m), 4. 16(1H, m), 6. 56(1H. d. J = 8Hz), 

6. 61(IH, d, J=7Hz), 6.93(1H. t, J=8Hz), 7. 09(1H, br. s). 9.0 
9<1H. s)o 

M S (FAB) : m/z 250(M+H) * o 
MMJ.- 2 - ( t e r t - y Y^'^ti )\,if.^)VT I J) - .4 - 
[ (E) -2- ( 4 - y x-;l/) jLx-;u] ^ 

y y y 

a) 2 - (tert-7'h + ->;^;U;f:ji;UT^y) _5_t|.'p 
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^•>^ y^'ycDi^t) '9IC2-(tert-yh4^^7^ j[y,f.^jU7 i 
J) - 4- tKo + i/'r>:/> (llOmg. 0. 45mmol)x e 'J > (0. 
5ml)> MtK h U 7;l/;*-n^ ^ Oljt/l. 0.54minol)^ffl 

^^r. mmm 2 . ©a) c!:|n];^o^fp;^ffl'^> 'J ^ y ;i/ ^ d v h 
i/-77^ - (^ + •t^>': glFKx^;U= 3.: 1) T'ffiSiLs 2 - (t 
e r t -:f h^i/^ ;Ud-'-;l/7 ^y) - 4- hU7 n ^ ^ > x 
;U;^^;U;i-+->'1' (ISOmg. 0. 35inmol)^»/Co 

'H NMR (400MHz. CDCI3): 6 1.45(9H, s), 2. 90(2H, m), 
3.36(2H, in), 4. 52(1H, br.s). 4. 72(1H, br. s). 7.08(1H. d. J=7 
Hz). 7. 25(2H. m)o 
M S (FAB) : m/z 382(M+H) ^ „ 

b) 2 - (.tert-'f\^^iytiJ[/^: — jU7i^) - 4-h'j7 
;l/;fD > ^ >x;^7^J^;^;^-4•>'^ (130mg. 0. 35ininol). (E 

) - 2- ( 4 - ^;l/7 x^;u) x-f o (llOrag). h ;l/ 

Ji> (3. 4inl). Pd(PPh3). (ISmg. 0.013mmol). 2M^^:hMJ'^ 
AtK^?^ (0. 5inl). (l.6ml). 'J ^ A (32ing. 0. 

75iiimol) ^m^'X. 2 . ©c) i I^J;g|ojif^^^T^,^, > U :^ 

':r;l/^'ovh/77^ - (^ + -y->: i^^x^;u=6 : 1) -efSSH 
L. '{k(Dm^m^'n-t ^mmit^<^ aomg, 0.20mmol) ^mtio 

'H NMR (400MHz, CDCI3): 6 1.45(9H, s). 2. 36(3H. s), 
2.81(1H, dd, J=5Hz. 16Hz), 2. 93(1H. m), 3. 30(1H, dd, J=7Hz, 
16«z), 3.42<1H. dd. J=7H2, i6ttz), 4.50(IH. br.s), 4. 77(1H. b 
r. s). 7. 05(1H. d. J = 12Hz), 7. 12(1H, d. J = 12Hz), 7. 18(3H. m), 

7.42(3H, in)o 
M S (FAB) : m/z 349(M) ^ „ 

MMJL- 2 - (tert-yh^^^yU^-i^yUTW) - 4- 
> h ^ •> ;U - ;U ^ > :/ > 
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MMA- r'^fS.Ltz. 2 - ( t e r t - 7- h^->7^7;U.i-C-;l/7 
- 4- [ (E) - 2- (4-;<f-;U7x::.;U) x-rji^U] >f 
>:$^> (70mg. 0.20mmol) , mWiit^t 7.-^ A (on poly(4-vinylp 
yridine), 53mg) . / ^ M B ^ Mfki- h ^ ^ (170mg, 0.79niinol) 
^ 'yt^^> (l.Sml). 7K (0. 3ml)^ffl ^,^T> ggit^j 3 . ilil^O 
SfF^fTt>. T^Uxh KS^i^ (73mg) ^Wtzo 

Igf^iz, T^U-r t Kii^i^ (73mg) <£• ^ ^ y - ;U (3ml). •> T V-fb 
:^ Mi -t? A (120mg. 2. 4mmol) . (44// 1). "K^b^ >iiy { 

800mg. 9.4minol) ^ffl^,^T^ ^MjJ.. i Is| ^ © $1 <£• fi^ ^ . v/ <J 
}^y;U^'p-7h^57^ - (^ + i^>:i^®ejii5^;p=4 : i) -^H 
S!!L^ '^(Dm'&i^^'nt ^mmi\:^m (45mg, O. ISmmol) ^#7^Co 
'H NMR (400MHz, CDCI3): 8 1.45(9H. s). 2.84(1H, m). 
3. 17(1H. m). 3.30(1H. m). 3.62(1H. m). 4.47(1H. br. s). 4.71( 
IH, br.s). 7. 24(1H. m), 7.39(1H, d. J=8Hz). 7. 85(1H. d. J=8H 
2)0 

MS (FAB) : m/z 292(M+H) ' , 236(M+H-56) * o 

EMLL- 4 - (2-^>j^-;U7^y) - 5- y^;u^jiy [ 

2 . 3 - d ] \^^} I y 

4-:^DD-5-y^;U^xy [2, 3-d] (92nig 

, 0. SOmmol) (J. Pharm. Soc. JAPAN. 109. 464 (1989) #M) t 

(330ing, 2. 5mmol) J - )\/ (Iml)* 

^;u=5 : 1) -efflSHL. Aom'&L^^mir i^mit^m (HOmg. 
0. 50mmol)^-#/Co 

'H NMR (400MHz. CDCh) : 5 2.47(3H. s). 2.94(2H, m). 
3. 50(2H. m). 5. 11(1H. m). 5. 65(1H, br.), 6. 80(1H. s), 7.19-7 
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.27(4H. m). 8. 47(1H, s) o 

M S (FAB) : m/z 282(M+H) " „ 

EMLl- 4 - (2-^>y-;U7':y) ^xy [3. 4-d] 

i-Zi-Jl^^t^J-J^J [3. 4-d] f 'J i^- > OOmg, 0. SOmin 
ol) (J. Heterocyclic Chem.. 30, 509(1993)#RI) t2-7l^ 
f (200mg. l.Smmol) ^^^ix^y-;u (4inl ) 4> . 7 :f 

: 1) 1?mSS!L. '(K(Dm^'$.^mirhW^m\t^m OOmg. O.llmmol 
) ^'fl/::o 

'H NMR (400MHz, DMSO-ds) : 5 3. 02(2H. m). 3. 38(2H, m) 
, 4. 99(1H, m). 7. 17(2H. m). 7. 27(2H. m), 7.74(1H, s). 8.17(1 
H. s). 8.44(1H, d, J=6Hz), 8.52(1H. s)o 
M S (FAB) : m/z 268(M+H) * o 
EMIA- 4 - (.2 - ^ y ^ -)\,7 I J ) - 7- y5^;i/f-xy [ 

3 , 2 - d ] bf' J ^ >^ > 
4 _ ^ p n _ 7 _ ^ f^;Uf.x y C 3 , 2 - d ] f U $ > (74mg 
, 0.40inmol) t 2 - 7 I J y y y (270ing, 2.0inmol) ^^jgx^ 

^E.^^LX%ih^fz^mi y \) ii ^ )\/ are y if 5 -y ^ - 

y : i^Mx^;t/= I : I ) T:^^ © fj^J ffi ^ -5 ^ M 

^tl (83ing, O.aOmmol) ^ntzo 

'H NMR (400MHz. DMSO-de) : <5 2, 33(3H. s). 3. 03(2H. m) 
. 3. 33(2H. m). 4. 98(1H. m), 7. 16(2H. m). 7.24(2H. m). 7.71(1 
H, s), 7. 98(1H, d. J=7Hz), 8. 51(1H, s)o 
M S (FAB) : m/z 282(M+H) ^ o 

5 0 
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mMmj_. 4 - (2-^>^^;U7^y) epg [2. 3-d] 

4 - ^ p D fn D [2. 3-d] f 'J i > (83ing. 0.54ini]iol) 
(J. Chem. Soc. . 131(1960). J. Org. Chem. . 26. 3809(1961) # 
m) t2-7iy^>y> (220mg. 1.6inmol) ^^jlix^ y - ;U ( 
5inl)43T'> T;H/>^^T> 1 i^fe1Jn^iSzJSL/Co ^iK^^ES* 

-eftiUL. i^JOi^ttffi^'t^^^M^b^^ (38mg. 0.20inmol) 

tZo 

'H NMR (400MHz, DMSO-dO : 5 2. 96(2H, m), 3. 32(2H. m) 
, 4.92(1H, m), 6.57(1H. m). 7.05(1H, m). 7. 16(2H, m). 7.25(2 
H, m), 7.51(1H, d, J = 8Hz). 8. 13(1H. s), 11. 4(1H, br. ) o 
M S (FAB) : m/z 251(M+H) * „ 

4 - (2 >y-ju7 i J ) "f-S-J [2, 3-d] 

a) M7K@^i?(4.7nil) {C?X?^T. 4^^(4.7inl) ^^'^Lfz'^. 2 
-7$y^;*-7x>-3-^;U;}f>®5if-;l,x;^5^;K2. 8g. 16.4 
mmol) ^Jnx-^z&T 2 B#rBm*|i L /Co liiE^ilt. 

-'U^;U7iy5^;j-7x>-3-;!7;U;K>g^j:.f-;Uji;^x;K3.0g. 
15. 3IDID01) ^#^0 

b) 2-;^;^Ol/T$/5^;^•7x>-3-y7;^d-:>®^x^;^ix 
Xv'KS. Og, 15. Smmol) ^ ;U A 7 ^ K (12inl) {i^^L. +"^7 
>^r.^.t7 A(3. Og, 48.2mmol) ^-Jn^iTlSO °CT' 6 I^Pa^iiit L fco 

4 - h Ko + •>f-iy [2. 3-d] f U $ XI. 7g , 11.0 
mmol) ^ff Tto 
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'H NMR (400MH2. DMSO-de) : 6 7. 39(1H. d. J=5. 8Hz), 7. 
58(1H. d. J=5.8Hz). 8. IKIH. s). 12. 45(1H. broad) o 
M S (FAB) : m/Z 153(M+H) " 

c) + [2. 3-d] t°U^i^> ( 300mg, 2 

.Ommol) it^iy^it^} > (l.5ml)4^. mPslinSviSgi! L o mU 
^^ff§iLT?ib,n/: 4 -^^ D D^xy [2. 3-d] \£ V i 
> ^^nt ^ Z. t tl< 2 - T i y > ^ > (l.lg, S.OmmoDilSii 
(6nil)4^T. 7 JU zf y ^MT . 2 ^fi\j]amMm I tz o m 

^ + : S^^x5^;u= 5:2) X'^^L. '{kom^m^^t 
M^k^«^ (150mg, 0. semmoD^^/co 

'H NMR (400MHz. CDCI3): 6 2.98(2H. m). 3. 50(2H. m). 

5. 15(1H. m). 5. 33(1H. br. ). 7.08(1H, d, J=6Hz). 7. 21-7. 29(5H 
, m), 8. 54(1H. s) 
M S (FAB) : m/z 268(M+H) * o 

BMMA- 4 - (2->r>^-;U7W) 7a [2, 3-d] b' 

a ) V D y h ij ;U ( 0. 50 g . 7, 6nimo 1 ) . ^ U 3 - yl^ 7 -'U t K 
(0. 32g, 2.7ininol). h'Jx5^;UT^> (0. 40inl, 2. 9mmol)^h;U 
Jiy(8. Tml) {Cil^iL. lO^^PalJnflig^ Lfco A «7K 

-7 W - 3 - v7 y 7 7 > (0.27g, 2. 5iDmol)<&?iA:o 

b) 2-7$y-3-'>7y77> (270iDg, 2. 5nimol) . h U x 
h y - h (i.5id1. 9. Ommol) , ilTKi^i? (0. 18nil. 1. 
9 umoDom^^'^ 1 3 0 VX 2 1^ Pel An 1^ iS git L o 5ft?^^?^ip 
L^ 2-7iy'r>:5^> (670mg. 5. Ommol) . ^f^i- h A (64 
Omg, 7. 8mmol) . (1. 1ml. 19mmol)^ to ^ T ^ ^) IC 1 3 0 
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, 2>:®2^ttffl^W^S#M>fb^i^ (44ing. 0. ISmmol) ^mtzo 

'H NMR (400MH2, CDCl,): 6 2.98(2H. m), 3.47(2H, m). 
5. 05(1H. m), 5.37(1H, br. ). 6. 63(1H, s), 7. 20-7. 30(4H. m). 7 
.47(1H. s). 8.44(1H. s) o 
M S (FAB) : m/z 252(M+H) " „ 

I R (KBr) : u 3490, 3250. 1620, 1590. 1510, 1480, 1140 cm 

- I 

o 

MMMJL- 4- (2 - >ys.jl7 i y ) t°3Vu [3. 4-d 

4 - t K P + ^ t° 5 y D [ 3 , 4 - d ] t" 'J $ > ( HOmg. 1. 0 
mmol) . t^iy^it^)> (3.0ml). i> ;^ ^ j[^7 - ^) > (0.39ml, 3. 
1 /timol). iJi^fc 2 7 $ y > ^* > (400mg. S.Ommol) ^ffll-^T^ 

if > : i^^x^;U= 5 : 2 ) -^ffiii L. ® fit ^ WT M -fll 
(150mg. 0. 56mmol )<£•!#/: o 
'H NMR (400MHz. DMSO-de) : 6 2.95(2H. m), 3.34(2H, m) 
. 4. 94(1H, m), 7. 17(2H. m). 7. 27(2H. m), 8. 12(1H. s). 8.26(1 
H, s). 8.33(1H, br.)o 
M S (FAB) : m/z 252(M+H) ' o 
MMEA- 7" - ( 2 - ^ > - ;U 7 ^ y ) - u - h ^) 7 V [4 

. 5 - d 3 b° $ ^ > 

4. 5-y'7iy-6-:^'uph°';5i>> ( 140mg. 0. 97mmol)(J 
. Am. Chem. Soc. , 76, 607^(1954) #M) . M^M^ ^ 7 i JV (0. 
15ml. 1. lmmol)«:^^i^;i- + -9- > (7ml)*^ 1. smmtumi&mL 
/iioSfC^^^^^jPL. 2 - 7 i ^ ^ > y y (280mg, 2. Immol) ^tQ 
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(lOOmg, 0. 40mmol)^^f fco 
mp : 229 ~231 t 

'H NMR (400MHz. DMSO-ds) : 6 3. 09(2H, m), 3. 25(2H, m) 
. 5. 02(1H, m), 7. 17(2H, m). 7. 24(2H. m). 8. 39(1H. s). 9.07(1 
H. br. ), 15.94(1H, br. ) » 
M S (FAB) : m/z 253(M+H) ' „ 

EMU- 7 - (2-^>^-;|/7$y) ;r^-tj-ya [5. 4- 
d ] h° 'j $ > 

4-v'7y-5-x^ + ->y5^U>7$ y:t + -9-y-;U ( 240ing. 
l.Smmol) (J. Am. Chem. Soc. , 88. 3829(1966). Bull. Chem. So 
c. JAPAN, 43, 187(1970) . Bull. Chem. Soc. JAPAN, 43, 3909( 
1970) #M) . 2 - 7 i y ^ > (580mg, 4.4mmol) ^^^^^^^ 

y-;u(2mi)+. 6. 0 ^mtammmifzo mm^mz^^Lxm 
x5^;p= 1 : 4) xmm.L. 'd^(D mm$.^ ^ t h UBW:^ m (semg 

, 0. 22mmol) ^ntzo 

'H NMR (400MHz. DMSO-de) : 6 3. 12(2H. m). 3. 30(2H. m) 
. 4. 97(IH. T)r. ), 7. 16(2H, m). 7. 23(2H. m). 8. 37(1H. br. ). 8. 
51(1H, br.), 8.62(1H, s)o 
M S (FAB) : m/z 253(M+H) ^ o 

%Um 1 0 . 3-^^yl/-4 - i2 - y -)],T I J ^ V ^ 

^ '/ P [ 5 , 4 - d ] \^ ^) i 'J> 
4-->7y-5-ih + ->>f^U>7^y-3-7cy^y^-t^ 
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7-;U (320mg, l.Smmol) (J. Org. Chem. . 29. 2116(1964) #M 
). 1-7 X J ^ y (710mg. 5. 3minoi) J - )\, (3m 

D*. 1. 5i^FB^AnSiiigj[L/ro ^ii^ME1giLT^f f,n^c^^t 

(270iDg. 0. 38mInol)^^i/■;o 
mp : 208 "C 

'H NMR (400MH2, DMSO-de) : 5 2. 62(3H. s), 3.11(2H. m) 
, 3. 35(2H, m), 5. 12(1H, m). 7. 17(2H. m), 7. 24(2H. m). 7.60(1 
H, br. ). 8. 46(1H, s)o 

M S (FAB) : m/z 267(M+H) " „ 

I R (KBr) : v 3260, 1590. 1500. 1460, 1320. 1250. 1220 cm 

- I 

O 

MMJ_J_- 7 - (2--f>^--;l/7^y) ^T'/g [5. 4- 
d ] M^) x^Jy 

7 _ ^ p p ^ 7 ,/ □ [ 5 , 4 - d ] M^) X^yy (50ing. 0. 29ininol 
) (J. Org. Chem., 26, 4961(1961), Chem. Pharm. Bull., 16, 7 
50(1968)#!l?J 2-TW'fyy> (120mg. 0. 90mmol). ^ffl^,^T 

+ 1^> : i^^i^>'I/= 2 : 1 ) -e»^L. '{kcDl^Hs^m^^^ t ?> 
it^^ (41mg. 0. 15mmol) ^'i^fzo 

'n NMR (400MHz. CDCh): 5 3.01(2H. m), 3. 50(2H, m). 
5. 14(1H. br.). 6. 33(1H. br.). 7. 19-7. 28(4H. m). 8. 56(1H. s), 

8. 74(1H, s) 8. 49(1H. s) o 
M S (FAB) : m/z 269(M+H) * o 

EMLLL- 2-(2-^>^-;U7;y)-l-f-7-2, 3 
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2- ^op-l-^T-2. 3. 5. 7-xh77if^>x>( 
SOmg. 0.29iBinol) (J. Org. Chem, . 26. 4961(1961) . J. Chem. S 
oc. (C) 1856(1967) #J1). 1-7 X J ^ y^y { I20ing. 0. 90innio 
l)s ^Wi^^X%Wi±t^^(D%^^a\,^^ y n ii ^ JV^ ur^ Y 
77^ - i^^^y :mm:L^)V=Z ■ 1) TitSiL. (iJco^^ttM 
^"^t ^mmit^i\^ (41iDg. 0. ISmmol) i^mtZo 

'H NMR (400MHz, CDCh): 6 3. 08(2H, m). 3. 53(2H, m). 
5. 25(1H. br. ). 6. 99(1H. br. ), 7. 22-7. 30(4H, m). 8. 66(1H. s) 

O 

M S (FAB) : m/z 270(M+H) ' o 

1 3 . 6 - (2-^>^-;U7;y) - ■j-^f.ji.^y^ 
7 '/ P [ 3 . 4 - d 3 \i 0 i y 

3- TW-5-j)<5^;U-4-'fVf-Ty-;l/^;U;fCr.hiJ;U( 
270ing, 1.9ininol) (Arch. Pharm. Ber. Dtsch. Pharm. Ges. . 301, 

611(1968). Angew. Chem. internal. Edit.. 6, 83(1967) #K§) 
, V jVyt h t>J\^ / - h (1.9inl, 12minol). M7Ki^K (1.9id 

1, 20mol) (Dm^m'S: 1 3 0 VT' 2 ^mUamj&m I fz o Sl&^ft^Jgc 
EX-mm^^. ^^3^^ J -)\^ (30)1). 2 - T i J ^ y-^y (780ing. 

5.8mmol) <£rin^T. ^ ^> (c 1 ^ Pel ;!jn ^ it B?t L „ ^iK ^ ^ff g i 

: s^stxf^;i/= 1 : 3) TfiifsiiL. '(Kom^m^'Ht^mmit^i^ 

(lOOmg, 0. 35fflmol)^?i/::o 

'H NMR (400MHz. DMSO-de) : 5 3.04(3H, s). 3. 14(2H, m) 
. 3.39(2H. m). 5. 12(1H. m). 7. 18(2H. ra). 7. 25(2H. m), 7.32(1 
H. br.), 8.35(1H, s)o 
M S (FAB) : m/z 283(M+H) - „ 
%mm±J_. 1 - i2 - y y ^)VT i J ) - I , 3--^^^;u 
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- 1 H - h° 5 P r 4 . 3 - d j b° 'J ^ > 
7 - a a - I , 3-v'y^;U-lH-f7yo[4. 3-d] 
tr U ^ > (28mg. 0. ISmmol) (J. Med. Chem. . 31. 454(1988) 
#M) s 2 - 7 i ^ ^ (66ing, 0. SOmmol) s i f- /I' 7 ^ 

> (30//1, 0. niol)^|!::SiS^b^ ^ 1/ > (1ml)*. 2 J^mtamm 

77^ - i^^-f^ : i^^Ji^;l/= 1:4) TltSS! L. 
^^M-fb^^l^!) (26n)g. 0. 093mmol)^^#/co 
'H NMR (400MHz, DMSO-de) : 6 2.38(3H. s), 3.09(2H, m) 
, 3.39(2H. m). 4. 14(3H. s). 5. 06(1H. m). 7. 17(2H. m), 7.24(2 
H, m). 8. 26(1H, s)o 
M S (FAB) : ra/z 280(M+H) ' » 

nt^M 1 5 . 4 - (2-^>y-;l/7iy) h°'J K [2. 3-d 
] if i > 

4 - t K o 4^ ■> h° >J K [ 2 , 3 - d ] t° 'j $ > ( ISOmg, 1. Omm 
ol) (J. Am. Chem. See, 77, 2256(1955) #RS) . :t^i/i^it^) 

> (1.0ml). 2-7i^^>V> (270mg, 2. Ommol) . h 'J 
7i> (1.4ml. lOmmoi). v> ;f + > (SmO^ffl l> T^MM_ 
_4.<!: |R]^OSfP^^T^<^^ •> U 7^7 -IfyU ^ o V h ^' -7 7 ^ - (i^^x^ 

ji : / ^ J - ji = I 9 . 1) x-n^L. '{kom^m'^^t ^nmit 

(60mg. 0. 23mmol) ^nfZo 
*H NMR (400MHz. CDCl,): 6 3.06(2H, m). 3.39(2H. m), 
5. 05(1H. m), 7. 17(2H, m), 7.26(2H, m). 7. 51(1H. m). 8.60(1H, 

br. d). 8.65(1H. s), 8. 80(1H. m), 8. 98(1H. m) o 
M S (FAB) : m/z 293(M+H) ' o 

%Mm 1 6 . 4- [N- (2-^>^-;U) - n - ;^ =f- JVT I J 
] - 5- p<^;U^Jiy [2. 3-d3 t:'Ji-:^> 
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fitflEEMLL- 4- a 2 - ^ > y-j[^7 I J ) -5- 

/ 'J-jlf-scj [2, 3 - d ] f U ^ i> > (29ing. 0. lOmmol) 

^ 5^ ;U ;l/ A 7 $ K (0. SmOJC^P L . 7k^^b:>- h 'J 0 a (4.4in 
g, 0. llmmol)^in;l. ^iST'l 0 FbI^ L f c o S M t) 3 
it^^Jl' (7.0 /zl. 0. llmmol)^i!)p;l^a-e$ t,(c 3 O^H^L/c 

;l/^UThi:7'-57^ - (^ + -9->: i^^ai^;U= 2:1) ^11$!} L 
. ^om^m^^t ^mmit^m (20mg. 0.070minol)<£-?f /-Co 
'H NMR (400MHz. CDCl,): 6 2.60(3H, s). 2.87(3H. s). 

3. 13(2H. m). 3. 31(2H. m), 4. 87(1H, m), 6.98(1H, s), 7. 17(2H. 
m). 7. 23(2H, m). 8.59(1H. s) o 

M S (FAB) : m/z 296(M+H) ' „ 

1 7 . 4 - i2 - ^ > ^'z^jlT i J ) - 5 - 7 X - J. 
^ [ 2 . 3 - dl b° 'j ; > 
4-^DO-5-7x^;U9^iy [2. 3-d] f'J$':^>(50 
mg, 0.20mniol) 2-7iJ^>^y (llOmg, 0. SOmmoD^ffl ^<^Tg 

if > : ilF^x^;U= 2 : 1 ) T'liSi L> i^J ® tlttH ^ W t -2. ^^^b 
(67ing. 0. 20mniol) <£:#A:o 
'H NMR (400MHz. CDCI3) : 6 2.54(2H. m). 3. 27(2H. m). 

4. t2(ltt. m), 5.18(IH. br.). 7. 03(1H. s). 7. 15(4H. m), 7.21-7 
.35(5H. m). 8. 53(1H, s) o 

M S (FAB) : m/z 344(M+H) * „ 
BMMAA- 4 - (2 - ^ > y -Jl7 i J ) - 5- (2--^x- 

;l/) ^x y [ 2 . 3 - d ] h- U ^ > 
4-i?DU-5 - (2-^xx>i.) ^jny [2. 3-d] h°'ji 
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i>>(50mg. 0. 20niniol) 2 - T i J ^ > ^ > (llOmg, 0. 80inmol)<£- 

- i^^-^y :mm^^f\^= I : 1 ) T^ss! L. ^om^^'^^t 

^UMit^^ (TOmg, 0.20minol) ^t#/Co 

'H NMR (400MHz. CDCl,): 6 2.66(2H, m). 3.34(2H, m). 
5. OOCIH. m). 5. 77(1H. br.). 6. 85(1H. m). 6.89(1H, m). 7.18(4 
H. m), 7. 22(1H. s). 7. 29(1H. m). 8.55(1H, s)o 

M S (FAB) : m/z 350(M+H) * o 
MMLLA- 5- (2-7'j;l/) - 4- (2 - ^ > V-jlT i J 
)^J-y[2, 3-d]b:'J$-^> 

a) i^;U 2-T^y-4 - (2-7>;;l/) f-;t7x>-3- 
:^ ;!/ ^" + •> 1/ - h (SOOiDg, 2. Immol) ^ * >'U A 7 i K ( 4inl ) 4" > 1 

8 0 x^-e 3 f^fB^iifii L^co s:c?s^i^4p LTfi<;,n'5?tM^^am 

AO^mU'^'^t ^ 5 - (2-7 'J;U) - 4- tKD + '>^x 
y [2. 3-d] h- 'j ^ > (330mg, 1. Smmol) ^?i/Co 
'H NMR ( 400MHz, DMSO-de) : 6 6. 56(1H, m). 7.56(1H. d, 
J = 3Hz). 7. 72(2H. m), 8. 14(1H, s), 12. 52(1H. br. d)o 

b) 5 - (2-7 'J ;U) - 4- hKo + ->^jLy [2. 3-d] 
h* U ^ v' > (IBOmg. 0. 80mniol)^;f + ■>ig^l: > (2. 0ml) 4^. 2 B# 

mmm^MLtzo ^^m^m&'^^Lxm'htifz 5 - ( 2 - 7 

- A - ^ a u ^:r. y [2, 3-d] k*y$v>>^i^®!-r'5^<!:^j:< 
, 2 -7 X J ^ y > (ISOmg, 0.98inmol). h'Jxf-;U7$> (0. 
QOinl, 6.Ammol)t^m^^y/-Jl (SmD^^-e. T a' > T . 2 

^D-7h^77^ - ('\ + 1?->:i^^x^;l/=2 : 1) T?tM L. 
'iKOm'&i^^mt ^n^Vc^m (130nig. 0.39lnlnol)<&^i/co 
'H NMR (400MHz. CDCU): 5 2.86(2H, m). 3.43(2H, id). 
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5. 14(1H. m), 6.40(1H, m). 6. 44(1H. m). 6. 79(1H, br. ). 7.09(1 
H, id). 7. 20-7. 30(4H. m), 8. 53(1H. s)o 
M S (FAB) : m/z 334(M+H) ^ o 

MMM 2 0 . 4 - (2-^>^-j^;l/7$y) - 5. 6 - 'J / "f- A 
f- y [ 2 . 3 - d 3 

a) x5^;U 2-7^-4. 5-i^y^;l/^:t7x>-3-:^ 
;l/*'4^'>U-h (SOOmg, 2. Smmol) . t^jVL.7i K (5ml)^ffl^,^T 

umm 1 9 . ©a) i iiiii®sf^^iTCN, -5 4 - 

hKP + i^-o, 6--:^><^;U^xy [2. 3-d]fU^i^>( 
380ing, 2. ImniQl) ^^|/::o 

'H NMR (400MHz. DMSO-de) : 5 2. 35(3H. s). 2.39(3H, s) 
, 7. 98(1H. s), 12. 17(1H. br. s) 

b) 4-tKD + ->-5. 6->?^f^;U5^xy [2, 3-d] f 
'J ^ > (180mg. 1. Ommol) ^ ^+ '>^^k ij > (1. Oml). 2-Ti 
J ^ y y (270mg, 2. Ommol) ^ h U x f- ;U7 ^ > (0. 84inl, 6. Om 
mol)^ (5ml)<£rffl l^T HSfefflj 1 9 . CD b ) il^:^® 

;U=2 : 1) TffiSHL. i^Oi^tt^<£rWt<2.^Jl^k^«!l (ISOmg. 0 
. 64mmol)^|f /Co 

'H NMR (400MHz. CDCl,): 6 2.32(3H. s). 2. 38(3H, s), 
2. 93(2H, m), 3. 50(2H. m). 5.09(1H. m). 5. 62(1H, br. d). 7. 20( 
2tt, m). T. 26(2H. m), 8.42(1H, s)o 
M S (FAB) : m/z 296(M+H) * o 

1 . 4 - (2--1'>/-;U7W) - 5- [6 - (3- 
^ ^ e U ;U) ] ^ X y [ 2 . 3 - d ] 'J $ 
y_ 

a) 2-7iy-5 - [6 - O-^f^yUf'jv^^U) ] 
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5^;t7x>-3 - ^ JlTii^ U - h (520mg, 2. Ommol) ^ A7 

^ K (4ini)^ffli>T^^in_9.. oa) tmm(omf^=^n^'. M 

#lttffi<£rW"^S 4-tKD4^->-5 - [6 - (3-yf-;l/eiJi^"yl/ 
) ] ^ [ 2 , 3 - d] e 'j $ > ( 330ing, IMmmol) ^-If/Co 

'H NMR (400MHz. DMSO-de) : <5 7. 27(1H, d. J=8Hz). 7.61 
(IH. s), 7.82(1H. d. J=8H2). 8. 15(1H. s). 8.59(1H. s). 12.48 
(IH, br. s) 

b) 4-tKp + ^- 5- [6 - (3-^f^;l/h''ji?;l.)] 
J [ 2 , 3 - d ] f U ^ > (240ing. 1. Ommol) . yir^iymit U > 
(3. 0ml)> 2 - 7 5 y > > (270mg. 2. Ommol) . h^)^f-Jl7 
i > (2.8ml, 20mmol). ^^j^ y - jU (6ml)^ffl ^'X ^WM 1 9 

.Ob) tm^(Dmf¥^n^'. •> u h^*^ 7 - {m. 

it?f ^ iy > : mm:^^J\^= I : 1) -CftSSlL^ A(D<ISl}^m^^-t 
^mit-^^ (UOmg, 0. 38mmol)^<i/co 
'H NMR ( 400MHz, CDCh): 6 2. 57(3H, s). 2.60(2H, m). 
3. 29(2H. m), 4. 97(2H, m), 6. 85(1H, d. J=8Hz). 7.06(1H. s), 
7. 15-7.20(4H. m). 7.35(1H. m), 8.52(1H. m), 8. 54(1H. s) o 
M S (FAB) ; m/z 359(M+H) ' » 
SMJ_2.. 4 - iZ - ^ > :$rs.jiT i y ) - 5- -fV7^Ph°;U 

^ J- y [ 2 , 3 - d ] h' 0 i 
a) J:f-;l/ 2-7=y-4-'i'V7'Dh*;U5^:t7x>-3-;57 
;l/ ;f: =^r •> U - h (800mg, 3.8mmol) ^ ;^ A 7 $ K (5ml)^ffll,>T 

MM-Li- ®a) i iHiiicD^f^^^Ti'^. -{k(Dm\^m'^^t ?i i - 

tKa + ^- S- ^vyafyl/^iy [2, 3-d] h° •;$-:?>( 
330mg. 1.7mmol) ^mtzo 

'H NMR (400MHz. DMSO-de) : 6 1. 33(6H. d. J=7Hz). 3.75 

(IH. m), 6.95(1H. s). 8. 00(1H, s). 11.43(1H. br. s)o 
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b) 4-tKp + '>-5-'rv7"Dt°;l/^i>' [2, 3-d] b° 
*}i'J> (200mg. 1.03ininol)^ (1.0ml). 2-7^ 

y 'T > ^ (200mg, 1.2nimol) . h U x ;u r ^ > ( 1. Oral, 

7.2nimol) . ^ J - Jl (SmO^ffl <.^T ||Sfe^J 1 9 . ©b) i 

iex^;U=2 : 1) TiSSiLs (^©tlttiS^ -5 ^S^t^^^ (19 
Omg, 0. 64minol fco 

'H NMR (400MHz, CDCI3): 6 1.25(6H, d. J=7Hz), 2.96(3 
H, m), 3. 50(2H. dd. J=7Hz. 16Hz), 5. 16(1H. m). 5. 63(1H. br. d 
). 6.87(1H, s). 7. 20(2H. m). 7.26(2H. m), 8. 49(1H, s) o 
M S (FAB) : m/z 310(M+H) ' o 

2 3 . 4 - (5->< h^->^>^->-2-^yU) 7 i y - 
5-/^Jlf-x.J [2, 3-d] \i V I 'J > 
mB m^tm 1 . (Dh) X'^^Ltz^ 2 -75y-5-yh + v^ 
> ^ > ( gOmg) . i-i^vu-S-Z^jl^f-Juj [2, 3-d] t° 
■J $ > (90ing, 0. SOmmol) . h 'j x ^ ;l/ 7 ^ > (0. 23id1, 1. 7mino 
1), (ImD^ffl ^.^T HifeglJ 1 9 . Ob) tmU(D^i^^ 

'n^'. -y^Jij^JH^v-^l-^^y^ - (^i|r-9->:i^Kx^;U=4 

: 1) n^mi. '(k(Dm'&'$.^mt ^mm^t^m mm, o.o64mino 

'H NMR (400MHz. CDCI3): 6 2.47(3H. s). 2. 88(2H. m). 
3.45(2H. m). 3. 80(3tt. s), 5. 10(1H. m). 5. 13(1B, br. d). 6. 76( 
IH, m), 6. 80(2H, m), 8.47(1H, s)o 
M S (FAB) : m/z 312(M+H) - o 

2 4 . 4 - (5-bKa^'>^>^>-2-^yl/) 7 I J 

[2. 3-d] b'U^v^y 
Bute^^iLL- "^B^ L fc. 2 - ( t e r t - 7" h + ;^ yU^fCx 
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}\^7 i J) - 3 - t K D + •> ^ > :S^' > (ISOmg. 0. SOmmoDJC 4 N Ife 
®? - + ■t^ > (2.3inl). mm (6. 9ml)^ADx.. ^gT" 1 Q ^fUm 
^LfZo ^ii^ME®* LT. 2-7W-5-tKD + ->'i'>^ 
>m^i^^fi^^tl i LT^i/Co Z.tl^:s.^ J -)V (3ml)(c^jSL 
, h ij x^;l/7 ^ > (0. Hml. 1. Ommol)^ 4-:J'nD-5-yf-;l/ 
^xy [2, 3-d] h'U^v'y (83ing. 0. SOmmol). ^ffl L^Tg 
ife^J 1 9 . ©b) i I^I^O^f^^fT^.^, U ^ y ;U ^ d v h ^ 7 
^ - (^-fb^ 5^ U > : ilF®5X5^;U= 2:1) T'ltS{ L> ^>:©i^ttfit 
^Wt-S^S^h^!^ (17mg. 0.057mmol ) ^^*/Co 

'H NMR (400MHz. DMSO-de) : 8 2. 56(3H, s). 2. 94(2H. m) 
, 3.22(2H, m), 4.97(1H. m), 6.55(2H. m). 6.63(1H. s), 7.00(1 
H, d. J = 8Hz), 7. 14(1H. s). 8.35(1H, s). 9.06(1H, s) o 
M S (FAB) : m/z 298(M+H) - o 
I R (KBr) : v 3470, 1580, 1500 cm "'o 

2 5 ■ 4 - (5-7x7^ •>-<>^>-2--f;U) T i J 
-5-y^;U^xy [2, 3-d3 h'';$^> 
a ) ^MLl. T'^fijt L ^ 2 - ( t e r t - 7- h + •> 
;l/7 W) - 5- tKa4r'>'f>:S^> (lOOrag, 0. 40ininol)<£- 7 -Ir h 
> (2inl)(c^^Ls -^^:^'J'>A (SBnig. 0.45ininol) ^ Ky 'J j\/zr 
ov^ K (48/^1, 0. 40iDmol)<£:Ap^T 3 ^ra^iOHfliSflilLfco 

2 - (tert-7'h^i/;^;U;ifx;U7^y) - ^ - y ^ j 
^i/^y^^y (120ing, 0. 36mInol)<£r^i/•Co 

'H NMR (400MHz. CDCh): 5 1.44(9H. s), 2. 72(2H. m). 
3. 22(2H, m). 4. 48(1H. m). 4. 74(1H, m), 5. 04(2H, s), 6. 79(IH. 

m). 6.84(1H. m), 7.09(1H, m), 7. 29-7. 43(5H, m) o 
M S (FAB) : m/z 340(M+H) " o 
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b) 2 - (tert-yh + i/;!7;l/.-Ji'^;U7^y) - 5- 7i>' 
+ f>'r>^> (120ing, 0. 36010)01), 4 H mm - t ^ > (l.Toil) 

. mm (5. imi)^ffli>T^^m_4_. tmm(o^r¥'^n^'. ^(om 

ttffl^W^^. 2-7W-5-7xy+->^ >^>mmm (99nig 
. 0. 36mniol) ^^i/Co 

'H NMR (400MHz. DMSO-de) : 6 2. 88(2H. m). 3.21(2H. m) 
, 3. 98(1H, m), 5. 08(1H. m). 6.84(1H,di). 6. 63(1H, s), 6.95(1H 
, m), 7. 16(1H, m), 7. 32-7. 43(5H. m), 8. 09(2H, br. )o 
M S (FAB) : m/z 240(M+H) ' o 

c) 2-7W-5-7xy:^ri/^ >^>mmiM. (99nig. 0. 36nini 
ol) . y - ;u (3oil). M; x^;U7 ^ > (92/z 1, 0. 66nimol). 

4 - ^ a o - 5 - ^ ^ ;u f- i y [ 2 . 3 - d ] f 'J ^ > ( 6lmg. 
0. 33010101) s ^ffl l/^T HIrteglj 1 9 . Ob) (h im ©JSfP ^- ?t •> 
';^':f;l/i?DVh^*-77^ - ('\ + -9->:i^^xf^;U=l : l) 
liML. (^©i^ttM^Wt ^^jl^b^tl (5lD)g. 0.13niniol) =^ntz 

'H NMR (400MHz. CDCh): 5 2.47(3H. s). 2.87(2H. m). 
3.45(2H. m). 5.05(2H. s), 5. 11(1H, oi), 5.63(1H, br. d). 6. 82( 
2H, m), 6.89(1H, s). 7. 15(1H, d. J=8Hz). 7. 32-7. 44(5H, m). 8 
.47(1H, s)o 

M S (FAB) : m/z 388(MtH) ^ o 

i R (KBr) : u 3460. 1570. 1500. 1450. 1240, 1010 cm "'o 
MMm 2 6 . 4 - [5 - [(E) - 2- (4-^^;U7xX;U) 
xxx;U3 ^ > 2 - ^ 7^y-5-^^ 

;Uf^xy [ 2 . 3 - d ] fc- »J ^ > 
a) mi&m 2 . r-^^Lyt, 2 - ( t e r t - 7' h ^ •> ;l/ ^Cx 
yl/7iy) - 5- [ (E) - 2- (4-y^;l/7xx;U) x^xyu 
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] -f^^^ (20mg, O.OeOmmol). A H m^- t ^-^T > (2.0id1). 

<&W-r5> 2-7 i ^ - 5 - [ (E) - 2- (4-y^;U7x^;l. 
) xr^;u] ^ >y>:^^Jg (iSmg, O.OBinmol) ^'^tzo 

'H NMR (400MHz, MeOH-d,) : 6 2.33(3H, s). 3. 02(2H. m) 
. 3. 40(2H, m). 4. 10(1H. m). 7. 10-7. 17(4H. m), 7. 27(1H. m), 7 
.42(3H, m), 7. 49(1H, m) o 

b) 2-7W-5 - [(E) - 2- (4-y^;U7xx;U) x 
-fx;l/] -r>^>:^ie^ (16mg. 0.06mmol) . x y - yU (0.6ml) 
. h U xf^;U7 $ > (50;t^ 1, 0. 36mmol). 4-:5'DD-5-y^;U 
^xy [2. 3-dJ t° U ^ V > (llmg. 0. OeOmmoD^ffl l> TH^ 
m_i±. ©b) <i:|5l^®^f1F^^T<'^> V/ >; ^ yyU^' o ^ h ^5 7 
- (^ + 1^> : i^i!xf^;U= 4:1) T'i|illiL> jl^ 
?>^Mit'k'^ (14ing. 0. 035rainol)^?|/^o 

'H NMR (400MHz, CDCI3): d 2. 36(3H, s), 2. 47(3H, s). 
2. 93(2H, m), 3. 51(2H, m), 5. 13(1H, m). 5. 63(1H, br. d). 6. 80( 
IH. s), 7.06(2H, s). 7. 16(2H, in), 7. 23(1H. m), 7. 34(1H. id). 
7.41(3H, id), 8. 48(1H. s)o 
M S (FAB) : m/z 398(M+H) ' o 
I R (KBr) : v 1570, 1500 cm ''o 

UMi^l 2 7 . 4 - (5-y h^'>:»^;l/;Kx;l/>ry^>-2-'l';U 
)7$/-5-yf^;U5^xy [2. 3-d] I 
'J y 

mZ Wi^M\ 3 . T^^L/c 2 - ( t e r t - y h + ->;f7;U;J^x;U 
7^y) - 5- y h + •> ^ ;U X ;u >r >y > (eOmg. 0.21mmol) , 
4 N ^Wl - '^i^ y (1. Oml ) , i^^ (3. Oml)M^.^T. ^ rJ' y - 
yU (1ml). h U J^^yUT i > (88;u 1, 0. 63mmol). 4 - ^J' d u - 5 
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[2. 3 - dl h° U = > (39ing, 0. 21mmol) 

'f - (ig^b/ 5" U > : i^Kif^;l/= 6:1) T'Hii L> ilkO^i^B 
^"^t 6^mit^<^ (32mg, 0. 094mmol)^ff /-Co 

'H NMR (400MHz. CDCl,): 6 2.47(3H. s), 2.98(2H. m). 
3.54(2H, m). 3.91(3H. s). 5. 15(1H. m). 5. 60(1H. br. d). 6. 82( 
IH. s). 7.32(2H. m). 7. 91(1H, in). 7. 94(1H. m). 8.48(1H. s)o 
M S (FAB) : m/z 340(M+H) ' » 
I R (KBr) : y 1720, 1570, 1500, 1270 cm "'o 

MM!J_8.. 4 - i 5 - ij Jl^ t' ^ jy ^ > > - 2 - ^ Jl) 7 j J 
-5-^f-;l/^jiy [2, 3-d] t' V i jyy j- 

mt^ %Um 2 7 ■ -e^^ L/::, 4 - (5-;»{ \^ ^ i/ ij jU - J\y -i 

^ > (27ing, 0. OBmrnol) . ^ 7 - ;U ( Iml ). IN 7K^'fb:'- h U 
^^^7X^71^ (88/z i)^ 7 B#rBl*a«iiigiE L/co ^i«<£-^Egi LTIi 

m^^nt ^mmit^m (25nig, 0.072mn)oi)<£-|i/co 

'H NMR (400MHz, DMSO-de) : 6 2. 57(3H, s), 3.03(2H, in) 
, 3. 34(2H, m). 5. 01(1H, m), 6. 58(1H. br. d), 7. 08(1H, m), 7.1 
5(iH, s), 7.68(1H. m), 7.71(1H, id), 8.37(1H. s) o 
MS (FAB):m/2 32^(Mftt) +, 348(M+Na)* „ 
I R (KBr) : u 3450. 1570. 1550, 1500. 1430, 1400 era "'o 
Mmm2_±. N-ypb-yU-2 - (5->^;U^xy [2, 3- 

d] eu^>^>-4->r;u) 7 i J - 5 - >y> 

a) mitm 4 ■ -^-^^Ltz. 2 - it e r t - y Ji^^a- 
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)V7 I J) - 5 -ii)l7)r:^ ^ y (30mg, 0. Ummol) . n - ^ 
o f;UT 5 > (20// 1. 0. 24mmol). I- U x ^ ;U 7 ^ > (0. 20id1, 1. 
4nimol). yo^N">^x-+. >^M7K^ (0. 3nil) (#§8Bg 5 5 - 1 0 0 
3 4 6 . 'J ^ ^;U7 i y t° U i;^ > (MSIft) 

(0.25ml) ^^atrS Q^^mt^LfZo Kl^WL^mm^^ 

'i' ATlt:ii L /-Co LTIf ^.n/c^il^ i/ 'J -h V )\^ ^ 

nvh^^v7^ - ('S^-y-^: i^®?x^;U= 4:1-3:7) T?ft 
i!L^ i^J©«^ttffi^Wt-5> N-7'of;U-2 - (t e r t-7'h 
+ •> ^ ;U;f:.=.;U7 ^y) - 5_^;^^y^;^^^-^^^; l^- (22mg, 0. 
OTOminoO^lffCo 

'H NMR (400MHz, CDCI3): 8 0. 99(3H, t, J=8Hz), 1.45(9 
H, s), 1.65(2H, q, J = 7Hz). 2.81(2H, dd. J = 5Hz. 16Hz), 3.31(2 
H. dd, J=7Hz, 16Hz), 3. 41(2H, q, J=6Hz), 4.50(1H, br. s). 4.7 
0(1H. br. s), 6. 07(1H, br. s). 7.24(1H. d. J=8Hz). 7. 55(1H. d, 

J=8Hz), 7.62(1H, s)o 
M S (FAB) : m/z 319(M+H) " o 
IR (KBr) : v 1690. 1640, 1540. 1170 cm "'o 

b) N-7'ah*;U-2 - (tert-7'h + i>;^;U4^'x;U7iy 
) - 5 - -r >^>7!7;Ud-: + -9- ^ K (22mg. 0. 070mniol), 4 N J^^- 
+ (2inOs (6.^)Int)^m^^T«m_i^IpI»®^^'^ 
N-7'ofyU-2-7iy-5-^>^>:^;U-f: + -tJ-^ K 
^if^^#/Co i^fw. i;?' y -;u (imi), h ij x^;U7 ^ :^ (0. 50 
ml, 3. Bmmol). 4-:J'oo-5-y^;Uf-xy [2, 3-d] t*U 
^v^VdSmg, 1. Ommol)^ffll,>TllJfeiBJ 1 9 CD b ) <!: lij ^ CD J| ^ 
^T('K i>U/7y">'l/;?D-rhr/-57^ - (^^-9->:i^^xf-;U = 
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2 : 1-1 : 2) T'*tSS!LT. {kom^^'^'^t ^mmit-^i&i (12 
mg. 0. 033inmol)^»/Co 

'H NMR (400MHz. CDCh): 6 0.99(3H. t, J=7Hz), 1.70(2 
H, id), 2. 46(3H, d, J = lHz), 2. 97(2H, dd, J = 5H2, I6H2). 3.42(2 
H. q, J=6Hz), 3. 52(2H. dd. J=7Hz. 16Hz). 5. 12(1H. m). 5.60(1 
H. br. d), 6. lOdH, br. s). 6. 84(1H. s), 7. 29(1H. d. J = 8Hz), 7 
.58(1H, d, J=8Hz), 7. 68(1H, s). 8. 47(1H. s) □ 
M S (FAB) : m/z 367(M+H) ' 0 
I R (KBr) : u 1650, 1570. 1490 cm "'o 

3 0 . N-7x->H/-2 - (5-y^>>i/f-xy [2. 3- 
d] b°U^'>'>-4--1';U) 7iJ-5-^y:^> 

a) ^itm 4 . X'^stHLtz. 2 - ( t e r t - y \^ ^ •> ij ^: - 
JVTiJ) - ^ - fj }\^^sir'y >{ y ^ y (30ing, 0. llniinol) . T^'J 
> i2lfil, 0.23nin)ol). M;xf-;i/7^> (0.20ml, 1.4iiiinol). ^ 
v^^yt^Kt^ y^m7k<^ (0. Sml), 'J / ^ Jl^7 i y \i 0 y (MiS 
M) . ^it/'f-iyy (0,25iDl) l^T£jrgL2_9.© a ) tm^O 
Sft^^T^'^> '>'J:^y;U^D-rh^^-77-f - (.^^•*)- y : f^^if- 
;U= 4 : 1~7 : 3) X'^Ul. i:): O tt li ^ W -5 ^ N-7x- 
J\^ - 2 - (teri-y^'^ytiJUTi-'-Jl^TiJ) - 5 - ^ yV y 
ij ^ -i)- i K (27mg. 0. 077mniol)^?t/;:o 

'H NM R <400MH2, €Ki,): 5 1.46(9fl. s). 2. 85(2H. dd. 
J=5Hz, 16Hz), 3. 31(2H, dd, J=7Hz, 16Hz), 4.40(1H, m), 4.50(1 
H, br. s), 4.75(1H, br. s), 7. 14(1H. t. J = 7Hz), 7.35(2H. d. J = 
8Hz), 7. 63(2H, d, J=8Hz). 7. 66(1H, d. J=8Hz), 7. 72(1H. s), 7 
.81(1H, s)o 

M S (FAB) : m/z 353(M+H) ' o 
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I R (KBr) : u 1680, 1540, 1170 cm "'o 

b) N-7 x-;U- 2 - ( t e r t - r b ^ ij JlTf.^juj i j 
) - 5 -'T >^>;!7;U.1? + i^- ^ K (27nig. O.OTTminol). 4NJ^^- 
i^^+if^ (2.0iDi). i^^ (6. OmD^ffl ^,^T§M_2_l. tn^o:> 
^fF^^7^'^^ N-7x-;u-2-7^y-5->('>:J^y;:7;U;f: + i^ 

0. SOml, 3. OraiDoOs 4 - n n - 5 - y ^ x y [2, 3-d] 
(ISmg, 1. Oininol)<£-ffl ^,^T^Mj_l_9_. Ob) tn%o:> 

;U=4 : 1-1 : 1) T'»SSLT. 25<C © iK5 fett ^ W ^ i^S-fk ^ tl 
(8mg, 0. 020inmol) 

'H NMR (400MHz, CDCl 3 -MeOH-d^ ) : 8 2.50(3H, s), 3.03( 
2H. br.d, J=6H2). 3. 57(2H, dd. J=7Hz, 16Hz), 5. 10(1H. br. s), 

6. 87(1H, s). 7. 15(1H, t. J=7Hz), 7. 66(2H. d. J=8Hz), 7.75(1 
H. d. J = 8Hz), 7. 82(1H. s), 8. 43(1H, s)o 
M S (FAB) : m/z 401 (M+H) ' o 
I R (KBr) : v 1640, 1560, 1500, 1370 cm "'o 

EM_3_L- N-^>-:;;l/-2 - (5-y^yU^xy [2. 3- 
d] h°'j^-:^>-4--fyU) 7^y-5--fy^> 

a ) 2 - ( t e r t - y h + •> :^ ;U .t" X ;l/ 7 i y ) - 5 - ;U 
^'^'iy'^V (400mg, 1.44mmoO. )\^7 X y (0.24ml, 2.2m 

mol). M>'xf-;U7^> (1.4nil, lOmmol). 7° n > t^ x d-x > i? 
7K2^ (2. 1ml). 'J ^ f-yU7 ^ y f U > (MliS) > ^ ^ U > 

(12ml) ^ffl 1>T ^M^] 2 9 . ©a) i |p|fil©Slf^^tf •> U ^ 
y;U^o^h^57^ - (^-fky ^l/>:;<:^y-;U=95:5) 
-e^sa L> <:>JOtlttji^W1-'i). N-^>-:^;U-2 - (tert- 
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y V^viDX^^^-)],^ i y) - % - ^ y }\^^^^^ I K (460m 
g. 1. 25iDmol)^?i/co 

'H NMR (400MHz, CDCh): 6 L44(9H, s), 2.80(2H, dd. 
J=4Hz. 16Hz), 3.27(2H. dd. J = 3Hz, 12Hz). 4.50(1H, br. s), 4.6 
4(2H. d, J=5Hz), 4.70(1H. br. s). 6.34(1H. br. s), 7.30(6H. m) 
. 7. 59(1H, d. J=8Hz), 7. 65(1H. s) 

IR (KBr) : v 3300. 1690. 1640. 1540. 1280. 1170 cm ''o 

b) - { i e V i - -y' V ^ -h JV - )VT I J 
) - ^ - y y yi] )\,7f.ir^ i K (820mg. 2.2mmol) . 4 N 

(lOmi) , B^g? (30ral) ^ffl ^^X %mm 2 4 . ilsl^® 

V^Wi^ (660mg. 2.2mmoi) ^If/Co 
'H NMR (400MHz. DMSO-de) : 6 3.01(2H. dd. J = 5Hz. 17Hz 
), 3. 32(2H. dd. J=8Hz, 17Hz). 4. 03(1H. m), 4.48(2H. d j = 6Hz) 
. 7.23-7. 32(5H, m), 7.36(1H. d, J=8Hz). 7.76(1H. d. J = 8Hz), 
7.81(1H. s). 8. 17(3H. br. ). 8. 96(1H. m) o 

c) n-Ky'J)\^-2-7%J-^-y(yyyij)\,:f^^^i \: M. 
ie±g (660mg, 2.2mmoi) . x ^ y - ;i/ (I9ml) , h ij x.^ ji7 I y 

(0.94ml. 6.7mmol)> 4 - ^ a d - 5 - ^ f- ;l/ ^ i y [2, 3-d 
] eUii^y (410mg, 2.2mmol) ^ ffl T^MLU.. ®b) tm 
:^O^f^^ff y iJ f Jli/ a ^ Cf' 3 y ^ - (Jg-ffcy f- b > : 
y^y-;U=95 : 5) T'ltS!! L T?* b tl -S H#: ^ - x ^Jfe^ 

LT. -^(D^^m^^^t ^mm^t^m (saomg, i.4mmoi) <^^i/•co 

'H NMR (400MHz. DMSO-ds) ; 6 2.57(3H, s), 3. 11(2H. dd 
. J=7Hz. I6H2), 3.42(2H. dd. J=8Hz. lOHz). 4.47(2H. d. J = 6Hz 
). 5. 05(1H. m). 6.62(IH. d. J=7Hz). 7. 15(1H, s). 7.23(1H. m) 
, 7. 31(4H. m). 7.72(1H. d. J=8Hz). 7.78(1H. s). 8. 37(1H. s). 
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8. 92(1H. id)o 
M S (FAB) : in/z 415(M+H) ' o 
I R (KBr) : u 1650. 1570. 1500 cm "'o 
MMn 3 2 . 2 - [5-y?";l^5^xy [2. 3-d3 e'J^v^y 
- 4 - ^ ;U] 7 ^ y >r > > - 5 - :>!7 >Sj ^ 

a) 2 - (tert-yh + ->7:7;U;fCx;U7W) - 5- ;^;U;^' 
^^-fy^y (l.Olg, 3. 6mmol) . ^•;^;^U> (0.48ml. 5. Sminol) 
, hUx^;U7^> (3, Bml, 26inniol). 7" o > ;fx x .-fx >®?il7jci^ 

(S.Sml). ^ ^;U7 $ y f 'J > (Ml^a) . ^it/ f- U > (27 
ml) ^m^^r ^mn 2 9 . ®a) <i: |nI;lOJifp^|TV> . ^U^y;!/ 
- (Jtg^l:^ 5'U>:>^y-;U=9 5:5) T'Jfl 
ilL^ 2^©i^ttm^Wt-Ss 2 - (t e r t-T^h + i/^^l/tC-;!/ 
7 $ y ) > ^ > - 5 - ;U ;t-: > IE ^- ;U 7h U > 7 i K ( 1. Og. 2. 9m 
mo 1 ) ^ ^# o 

'H NMR (400MHz. CDCl,): 6 1. 45(9H. s). 2.79(2H, dd, 
J=3Hz. 16Hz). 3.27(2H. dd, J=7Hz. 16Hz). 3.70(8H. br. s). 4.4 
0(1H. br. s). 4. 70(1H. br. s). 7. 25(3H, m)o 

I R (KBr) : u 3320. 2970. 1710, 1620, 1520. 1430. 1270, 11 
70, 1110 cm 'o 

b) 2 - (tert--fb^'>tjJl^7ii-jUTiy) 'r>:/>-5 
-ijJi^t^^m'en^^.^JyTirCl.Og, 2.7mmol), Afi^ik-i^^ 
^■fy (12rol) . (36ml) l^T Hife^j 2 4 . tnUom^ 

^'u^^s §s 2 -7 i y -r 5 

K*;U;^U>7$ K^K^ (750mg. 2.7mmol) ^»/Co 

'H NMR (400MHz. DMSO-de) : 6 2. 99(2H. m), 3. 29(2H. m) 
. 3.59(8H, br. s), 4. 02(iH. m), 7. 24(1H. d, J=8Hz). 7.33(3H. 

7 1 



wo 00/05234 PCT/JP99/03938 

m), 8. 20(3H, br. s) 

c) 2 - 7 i y ^ > ^ > - 5 - :^ ju^: ^m^e jUt^ V yr i h'^m 

ii (750rag, 2. 7ramol) . i ^ y - ;u (23ml) . MJ xf^yur ^ ( 
1. Iml, 8, 2raniol) s 4-:5'PD-5->5^;Uf^jLy [2, 3-d] 
t'Vi'Jy (SOOmg. 2. Tramol) ^-ffl Tg^JLl_J_. Ob) tmW: 

r5'y->'U=95 : 5) Tlt^ L Tt^ b tl -I, ® 55- <^ - x yUtr^^^ L 
T. i^O^^ttH^W^a^S^I:^;^ (eSOmg. l.Tminol) ^if/Co 

'H NMR (400MHz. CDCl,) : 8 2.49(3H. s). 2. 96(2H, dd. 
J = 5Hz, 16Hz), 3. 54(2H. dd. J=7Hz, 16Hz), 3.70(8H. br. s), 5.1 
0(1H. m). 5.60(1H. d, J = 6Hz). 7. 25(3H. in), 8. 41(1H, s)o 
M S (FAB) : ro/z 395(M+H) " „ 
I R (KBr) : v 1570. 1500, 1110 cm "'o 
EMJ_3.- 4 - (4-yh^->^>^'v-2--f;U) 7 X J - 

% - / [ 2 . 3 - d ] b° U $ y 

MIEMMJ.. © b ) Lfc. 2-7=y-4-y h + ->'f 

> (27mg, 0. 17mmol) . \ -^au-l-:/i=J-)V^x.j [2, 
3 - d ] f U = > (31mg. 0. 17mmol) , V }\/7 I y {11 u 

1. O.Slrarool). XiS'y-;!/ (1. %v^\)^ m^^X %mm 1 9 . Ob) i 
I^Iil©^^'F^^T^'^^ 'J 'y^yU o V' b ^ 5 7 ^ - (^^-ti-^:!^ 
i!xf-;U=2 : 1) TiitML. (^Otittii^ § ^ffilfc^^ (50 
mg, 0. 16mmol) ^ff /Co 

'H NMR (400MHz. CDCh): 5 2. 48(3H, s), 2.91(2H. m). 
3.49(2H. ra). 5. 10(1H. m). 5. 63(1H. br. d), 6. 72(1H, d, J=8Hz) 
. 6.80(1H, m), 6.87(1H. d, J=7Hz). 7. 19(1H, t, J=8Hz). 8. 47( 
IH. s)o 

M S (FAB) : m/z 312(M+H) " o 

7 2 



wo 00/05234 PCT/JP99/03938 - 

I R (KBr) : v 3470. 1570. 1490, 1260. 1070 cm ''o 
MMW 3 4 . 4 - (4-y b^'>ij JUt'-Jl-f y^y - I - ^ )\, 
)7^y-5-yf-;l/^xy [2. 3-d] b°'J^ 

m%^ W-&m 7 . T^fifeLfc. 2 - ( t e r t - h + ->:^;U.tC- 
- 4 - h 4^ '> ^ ;U ;K r. ;U ^ y^y (45mg, 0. ISmmol) 
s 4N ^gj-v'^ + i^y (0.7ml). i^^ (2. ImD^ffl T ^jfe^J 2 
J.. tlRIil©^ifF^^T^'^^ 2-7iy-4-yh + r/;^;U;i-C-;U'i' 
> ^ y^^^^'\%fZo 2-7^y-4-pfh + ->^ ;U,t:::-;U 

-fvy^JSSe^. 4-^5^00-5-^^ [2, 3-d] h° 

U 5 > (28nig, 0. IBmmol) . xf- ;i/7 ^ > (63/z 1, 0. 45inino 
1), x;5^y-;u (Iml)^ffi >>^T IIife^iJ 1 9 . ©b) <!: IrI ® ^ ^• 
It<'^> •>U7!7y;l'^UTh^^77^ - (^ + 1^>:S^i?xf^;U=2 
: 1) -eltSSIL. ^feO^^l^fil^WtSSS^k^ife (ISmg, 0. 044inmo 

'H NMR (400MHz. CDCh): 5 2.49(3H, s). 2.97(1H. dd. 
J=5Hz. 16Hz). 3. 33(1H. dd. J=5Hz. 18Hz). 3. 56(1H. dd, J=7Hz. 

16Hz). 3.86(1H. dd. J = 7Hz. 18Hz). 3.91(3H, s), 5. IKIH. m). 

5.61(1H, br.d). 6.81(1H, s). 7.28(1H. ra). 7.44(1H. d, J = 8Hz 
). 7.89(1H. d. J=8Hz). 8. 48(1H. s)o 
M S (FAB) : m/z 340(M+H) " » 

\ R (KBr) : v 3430. 1700, 1570. 1490, 1300 cm "'o 

3 5 . 4 - (5-7-b|>4^->^>^->-2-^;l/) 7 \ J 

[2, 3-d] M^} i 'Jy 
a) ^^JJ_. -^^^Lfz. 2 - ( t e r t - T' h + i/ij jl^^f.zL 
)VT I J) - 5 - t KP + i/'f y^y (lOOmg. 0. 40ininol)^^;^:^ 
-fby^U> (2nii){C^^L. b' 'j >^ > (0. 19nil. 2. 3mmoi). MtKI^ 
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m (o.iimi, i.2iniDoi)^jn^T. m^^^' 2 mmmw L tz o Rmm^ 

S±LT. ^©!^14fit^Wf-<5 5-T4?l> + -/-2 - (tert- 
T' h + •/:^;U;i?^;U7 W ) ^y^y (120ing, 0. 40miDO 

'H NMR (400MHz, CDCl,): 5 1.45(9H, s), 2.28(3H, s). 
2. 77(2H, m). 3.26(2H, m). 4.47(1H, m). 4. 75(1H. m). 6.86(1H. 

d. J=8Hz). 6. 93(1H, s). 7. 19(1H. d. J = 8Hz) „ 
MS (FAB) : m/z 292(M+H) i. 236(M+H-56)^ o 

b) 5-T4?h + i/-2 - (tert-yh + >^;U4-C-;l/7^ 
y) ^y^y (120iDg, 0.40mmol). 4 N - ;t + if > (2ml)^ 

(6nil)^ffll^T ^ifefflJ 2 4 . <^:|5|i^0^^1F^^Tt^. (^Oi^ft^S 

5 -7-1? h^i^- 2 -7 ^ y ^i/^ig^Jfi (86iag. 0. 
38niniol) ^'Mtzo 

'H NMR (400MHz. DMSO-ds) : 6 2.25(3H, s), 2. 95(2H. m) 
, 3.27(2H, in). 4.02(1H. m), 6. 94(1H. d. J=8Hz). 7.03(1H, s). 
7. 29(1H. d. J=8H2), 8. 17(3H. br, s) o 

c) 5-7-irh + i/-2-7^y^ y^fym^ik (86iDg. 0. 38inin 
ol), 4-i?Do-5-y5^yUf-xy [2, 3-d] eU$-^>( 
76mg. 0.41mmol) . hUJi^;U7^> (0.23nil. l.6inmol), a: ^ y 

(6iiH)^fflt,>T ^lifeM 1 9 . ©b) <!:(5l^®^{^<£•^TV^, «> ij 
:^'!fyU^avh^^7^ - (^4--tf>:i^^x5^;U=2 : 1) T'H 
ML. ^(Dmmm^^t^^m^t^m (34mg. O. lOmmol) ^»/=o 
'H NMR (400MHz. CDCI3): 6 2.29(3H. s). 2.49(3H. s), 
2.92(2H. ml), 3.50(2H. m). 5. 13(1H. m). 5.62(1H, br. d), 6.81 
(IH. s), 6. 91(1H, dd. J=2Hz, 8Hz). 6. 98(IH. s). 7.24(1H. d. J 
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= 8Hz). 8. 47(1H. s)o 

M S (FAB) : m/z 340(M+H) - <, 

7^y-5->t^;l/^xy [2. 3-d] b°'j$->' 
}/ 

a) t^itm 1 . T^^L/i. 2 - ( t e r t - 
^UT^y) - S- hKo^i/^-^r^ (lOOing, 0. 40inn)ol ) ^ 
^ty^l^> (2nil){c^j^ \d V 'J > (0. ISml, l.SminoDs i^it< 

vy-r^u (0. i4ini, 1. imiDoi)<£-snx.T. ^-s-e-ife^^ L /-Co SfE 

:mWL:r.f-)V= Z : 1 ) Tft^L. <:>:Oifeltt jfi^ Wl" -5 . 2 
v^yfy (ISOmg, 0. 37inmol)^|#/co 

'H NMR (400MHz. CDCl,): 8 1.45(9H. s). 2.80(2H. id), 
3. 29(2H. id). 4.50(1H. m). 4.78(1H. di). 7. 00(1H. dd, J=2Hz. 8 
Hz), 7.07(1H, s), 7.25(1H. d, J = 8Hz). 7.51(2H. t. J = 8Hz). 7. 
63(iH. t, J = 7Hz), 8. 20(2H, d, J=7Hz)o 
MS (FAB) : m/z 354(M+H) +. 298(M+H-56)* o 

b) 5-Kyy>r;t/:t^i/-2 - (t e r 1-^1^ + -V;^;!/^:- 
)\/7 i y ) -< y (130mg. 0.37inraol). 4 Ni^^- + If > ( 
2ml). g^Sf (6nil)<£:ffl l^T^Mj__i<i: Mm 
tt«t<£-*-rSx 5 - + V - 2 - 7 W f >y 

(67iDg, 0. 35inniol) ^%fZo 

'H NMR (400MHz, DMSO-d,) : 8 3.00(2H. m). 3. 31(2H. m) 
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. 4.06(1H. m), 7. IKIH. dd, J = 2Hz, 8Hz). 7.21(1H. d. J = 2Hz), 
7.36(1H. d. J=8Hz). 7. 61(2H. t. J=8Hz). 7. 56(1H. t, J=7Hz). 
8. 12(2H. d. J=7Hz), 8. 20(3H, br. s) o 
c) 5 - ^ y V ^ Jl^ t ^ i/ - 2 - T i y ^ y y > (67mg, 
0. 35mmol) ^ A-^va-5-/^j\/i-aLj [2, 3-d] i: ') i 
(eSmg, 0.37iniDol) , hyx5^;U7$> (0.52inl. 3.7minol)> 
(6rol)^ffl l^T Hfe^i] 1 9 gp b ) tWiUO^f^^'n^^ . 
y^)tlf)V{7V^V{f5y>i - (^ + -9->:i^®?x^-'l'=2 : 1) 
T«ML^ ^^(D^^'g.^^t ^Umt^m (70mg. 0. 17mmol) ^ff 

'H NMR (400MHz, CDCIO: 8 2.51(3H, s), 2.96(2H, m). 
3.53(2H. m), 5. 17(1H, m), 5.65(1H, br. d). 6.82(1H. s), 7.04( 
IH, dd. J=2Hz, 8Hz). 7. 13(1H, s), 7, 30(1H, d. J=8Hz), 7.51(2 
H, t, J=8Hz). 7.64(1H, t, J=8Hz). 8. 20(2H, d. J=8Hz). 8.48(1 
H. s) o 

M S (FAB) : m/z 402(M+H) ^ „ 

%M 3 7 . 6 - ( 2 - ^ > ^-;U7 I J) -f ^) y 

6 - iJ' a □ y U > (150mg. 1. Omrool) , 2-75y-r>^>(20 

omg. i.smmoi) . ii^y-^Kemi) ^m^^x %mm 1 tnuo%f^ 

^t^mmit^m (lOOmg, O.AOmmoD^^tZo 

'H NMR (400MHz. DMSO-de) : d 3. 03(2H, m), 3. 27(2H, m) 
, 5. OOdH. m). 7. 16(2H. m), 7. 23(2H. m), 7.79(1H, br. s), 8.0 
9(1H. br. s), 8. 21(1H. br. s). 13. 0(1H. br.)o 
M S (FAB) : m/z 252(M+H) * „ 

SMMAA' 4 - (2->r>^-;i/7^y) ^Jiy [3. 2-d 
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] b° 'j ^ > 

a) 3-7^ >'5^;i-7x>-2 - *>'U.tC>Sf^f^;Ui;^-r;Kl.6 
g, lOmmol) '^t^JUATi K (3. 4inl) ;i 200 VX' 2 ^Mi^^L 

^mti> 4 - h Ku^ v/f^xy [ 3 . 2 - d] f U $ > (60mg. 
0.39ininol) ^%fZo 

'H NMR (400MHz. DMSO-de): 5 7.40(1H. id). 8. 14(1H. s) 
. 8. 18(1H, m). 12. 47(1H, broad) 

b ) 4 - t K D + •> f-i y [ 3 . 2 - d ] h- U >>■ > (BOmg. 0. 
39ininol) . t^i/^it 'J > (0. 6nil). '(kiz 2 - 7 i y > V > (21 

Omg, 1.56mmol)^ffiV>T£Ml_5.i|^a®^f'F^ff i-^s ') Y Jl 
^nvhr57>f - (^ + -9->: itg?i^;l/= i ; 2 ) xm^L. 
}k(Dm^m^^t ^mmit^m CZOms, O. Hmmol) ^#^0 

'H NMR (400MHz, DMSO-de): 6 3.02(2H, dd. J = 6. 16). 3 
.32(2H, m). 4. 98(1H. m). 7. 16(2H, m), 7.25(2H, m), 7. 37(1H, 
d. J = 5Hz). 8.08(1H. m). 8. 09(1H, d. J=5Hz). 8. 48(1H. s) „ 
MS (FAB) : m/z 268(M+H) * „ 

&M_L. hmmm no ^^mm (hiNos)afe^cD^ii(cjt^-r 

b^^liEJC^'g- LTl^ S (Nunokawa. Y. et al. (1997) Bio 
chem. tiophys. Res. Commun. 233, 523-526) kSmB (h hM^S 
^WM^^k54mm (ATCC. CCL185) {CN0S53 + F ^^^^AL^cfflUa 

) ^m^^'X^^^'n o fzo 

kSmmi^mmmX7rsLtzit^ilSll=^ll-l0 iltig/ml) + TNF-a(500 
ng/ml) i mi^JC^in 24l^ra^CD ^ ;U;U •> 7 x 7 - -if 
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rJ' ;u 7 i 5 - -If Stt . ;U •> 7 i 5 - -b' 7 -Ir 7.7- U 
a y i}^±^ ®:^n K 3 -;KcSoH^TaiJ^ Lfco 



^ 1 





IL-l^ +TNF-afiJS[ 




ICso (/zM) 


%n&m 1 


0. 28 


IIJfei?IJ 6 


0. 80 




0. 064 




0. 15 




0. 0024 


%mmz2 


0. 051 



EM_2.- NF- /c B ^^ee^ijtc J: o T$ijiai$ tlTl^ -g) ;l/ 7 X 5 
-^Zf3 7.i K (pNF /c B-Luc)^^^3iA L/cA549iM 
aa (A549/NF-/C Blue) (Cj^-f -SRfK 

A549ffl|l!S»c U;J?7x^ Y7 I y (3-(y-ryi^t^)J^>^ Jl^n. 
Sw) ^ffll^T. pNF/c B-Luc(X h 5 ^ V - Vtt^ 

) (h pSV2neo ( ^ o - > -r -y ^ tt^ ^|^l^{c:h^>X7i^ 

3 > G4185gMJS (1 mg/ml ^ "7 ^ y y- y t ^) i/ ^ yU:^:) 
<£ri$^i;^1in-t S d pNF/cH-Luc A ^ n iB US A549/N 

F-/C BLuc^iiiR L o 

A549/NF-A: BLuc^ IL-1 ^ (Ing/ml) L < (iTNF-a (500ng/ml) 

B (DfS^itX'UM^tlX\,^?)t>^ jUjUi/y X -5 - -If ©^tt^PIS^ 
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# t4*V^SV407'D€--iS'-T-$IJil$tlTl^S "t; 5 •> ^ -b" ;U •> 7 x 

^ --trite? (PRL-SV40. ^a^^a. ^4^3) ^#AL/cfflflS^{i 

^.h^it-^fSd (I^Jfe^ 3 l&O'S 2©'(k^«^) ^ lyt: g/ml-C 4 l^fel 
f^ffl $ -ti-T -t? i •> -< iJ' y ;u •> 7 X ^ --ir'gttim^ < 

^ # M fi*I |1» L T S C i ;&< b /j: o ^ o 

"i? ^ iz-r ^ ^r;l/'> 7 X ^ --fe'fgttti^ X a 7;UyU->7 X 5 - 



11-1$ mm TNF-aiijas: 



^^it-^^ ICso (/zM) 



llffii?IJ 1 


0. 71 


1. 1 




0. 064 


0. 13 


llite«?i]25 


0. 15 






0. 072 


0. 12 


mmm^2 


0. 051 


0. 089 



ti ^-^tl (LPS ) fij^ic j: -2,N0fecl;O'TNF-a^^-vg> 

mm 

m^omi^^ ipsx-mmt 6 nf-/cb ©stt^fbJcjioT nos 
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^fijffl L/w/'J -X}^^<^DbnTl^6 (Green. L. C. et al., (19 
82) Anal. Blochem. 126. 131-138)o :^7^;Ui^ 

LPSdO/^ g /ml) X'%\m^ Ltz-7 ^ x-7 ^ a y r - 5^ fi5feRAW264 

.im^ (ATcc. TiB-71) i)^i^Mm^nx < ^2mm^oi^mm<^(D 

o 

$ b IC^ ;j- h 7 y ^' • ^ 'i; :^TNF-a ELISA+ h ( 7 v •> + 

^k^t/tiLPS -r- 4 B# Fa^ $ij gS: L/CRAW264. immi)^ ii> MM^ tlX < -5 
TNF-a ®^^^ fclfl^t -5 C <!:;(>< b <i: o /co 

^^it^m ICsc (^c/M) 

IIJ(El»l 1 0. 71 1. 1 

^Jtei?iJ22 0.064 0.16 

Ute^jSl 0.024 0.048 

MMmS2 0.025 0.051 



m^m 4 . 

i%A-^5y--> (fn7fe*6iixii*^js:^it) ^s^Jg7K^f^o. 

Iml ^Wistarli^ai'tt^ -y h ( 6 149g~ 171g) ©2£SiJ^ 

^-fb^t/CO.S. 1 rag/ kg) tt. 0. 5% t K o + y D fyU-tryUn - 
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X^ll:ft^7l<: (HPC s a*«;ltfejC^ii:) {csg® L * 7 ^ >S-%^ 
i^^mi^mmi^^^LfZo 3 > h n -;m(c{l. 0.5% HPC^SA 
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^ ^ (D M 

1 . lk(D-^^ ( I ) : 




R' {i7K^li^X{i^^ij( 1 - 4 ® 7yU + ;US^^^ L. -e LT 
-OR' S [84^. R' «7K*li^^. ^*l&l~707;u + 

nxi/^T cfc 7 ~ 1 I075;u + ;US. (CHz)n 

AS (n « 0 . * ^cti 1 . 2 L < {1 3 CDStfe^-^ L. L T A 

-OCOR^ » [g*. R^ ttTK^H^. ^^ii[l~7©7 

nn^T ct l^i^^l^ 7 ~ 1 1©75;U4^;US. Xtl- (CH 
2)n AS (n (i 0 . t 1 , 2 L < (i 3 L> L T 

-cooR* s [s^i. R' wtk^i^^. mmt&i -7 ©7 

^^nx^^^T J:i,^^^tS: 7 ~ 1 i©77;u + ;us. (CH 
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On AS (n 0 . * 1 . 2 L < W 3 L^ ^ LT 

-CONR' R' S [gcf:, R6 ;teJ;0'R' {± |5l - -5 I, ^ (i 

J: i,^ 7 X tiTl/^T J: C^ife^lii 9 - 1 l © Z.^© 

7 ~ 1 1 07 5 ^U + yUS. Xti> - (C H2)n AS (n « 0 . ^ ^ 
(i 1 . 2 L < « 3 Ls ■eUTAtt'SxP^^/T-r) ^ 

^L> *Sl<^(4R' *JJ:c;R' n b ;6<ig^ L T l> ^ S ^ Jl^ i 

-CH = CHR'' S (Sct3, R» 1 ~ 4 ®7;u + ;u 

S^ X«ff^ $ tlTl^T J; 7 X ^^^L. 



a' 





J to 





H 
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H 

^ 1 ~ 4 7 ;U + ;^S^ 1 - 4 ® 7;u + >'U;i-+ '>S. 

g^$nT^,^TfcJ:l^7 x^;Ug, ff ^ $ tl T T J; l^ ^ 7 

al oal gCl g( 

3. R^ *<-0R' S R' (iTK^I^^. ^tl^l~70 

i (-^^^tij 9 ~ 1 1 (D-m<DTmQtfzii.z^mu(D^it7kMm. 

g^$t^T^,^Tfccb^,^^*ij[7 ~ 1 i©75;u^;us, ^fcCi- ( 
CH2)n AS (n (iO. ^/cdl, 2fcL<{i3©!lgSfe*^L^ 

4. R^ ;&<-OCOR^ S R« (iTK^H?. ^^ifcl- 
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(C H2)n AS (n « 0 . ttzit I , 2 L < (i 3 ® SS!t<&/1x L . 

> ^ ^ X © ig s ^ fi^ {c rp § $ ti s m o 

Tfc j:i-^^^t^9 ~ 1 1 (D-mo^m^Qtfiitma^fkmomitTi^m 

M^$nTl>Tfe J;l>^^Sfc7 - 1 1075;U + ;US, XW- 
(CH2)n AS (n */c(il, 2^iL<{i3©g^jt^^L^ 

6. R^ *<-CONR« R' S [Scj^^ R* *J J: CK R ' itm-^ 
^\>\imf£^r. Tk^ll?^ 1 ~ 7 cD7>'i/ + ;us. g^$ti 
Ti-^T <t ^,^ 7 X l^^nTl^^T ck l-^j^^M 9 ~ 1 1© 

iJ?^t^7-l 1©75;U^;US, Xfi- (CH2)n AS (n ttO. 
X ^ O ^ 31 # fit) Id fF § $ tl S o 

7. *<-CH=CHR» S (Stia, Ra li^^titl ~407 

4 - ( 2 - > ^^;l/7 ^ y ) - 5 - pi ^;U^x y [2, 3-d] 
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4-(2-'l'>;/^;U7^y)5^iy [3. 4-d] e>j^i^>> 
4 - ( 2 - >^-;UT ^ y ) - 7 - f^;U^xy [3, 2-d] 

4 - ( 2 - > iS'*::i;l/T ^ y ) h* n o [ 2 , 3 - d ] f U ^ 

4 - (2 >^^;U7 W ) 5^xy [2 , 3 - d ] f U $ > . 

4 - (2-^'y^*x;UT=y) 7o [2. 3-d] t'U^i^y. 

4 - ( 2 - ^ > i/x;U7 W ) e 5 V' o [ 3 . 4 - d ] f 'J $ > 

7-(2-'f>^x;U7^y)-y-hU7yD [4. 5-d] h" 
7 - ( 2 - -f >^'x;U7 y ) + u [5 . 4-d] f >J ^ 

3- y5^;U-4 - (2--l'>^x;U7iy) [5, 4 

- d ] t° 'J ^ > , 

7 - (2-^y^*x;U7^y) f-7yo [5, 4-d] f'J^v>> 

2 - ( 2 - ^ >i5^x;U7 W ) - 1 - f-7 - 2 . 3, 5. 7-xh 

5 7 if > x > . 

6 - (2-'('>iS''x;U7^y) - 7- y^;l/-fV^7yp [3. 4 

- d ] f U ^ ^> > . 

7 - (2--<>r->'U7^y) -1. 3--:?yf^;u-iH-f5y 

P [ 4 . 3 - d ] h' 'J $ > . 

4 - (2-'i'>^^-;i/7^y) eUK [2. 3-d] f'JSi^y. 
4 - [N- (2-^>:5''x;U) -N-y^^u^^y] - s- y^L^i, 

5^ X y [ 2 . 3 - d ] f u = > , 

4- (2-'1'>^xyU7^y)-5-7x-;Uf^xy [2, 3-d 
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4 - ( 2 - > ^ X ;U 7 i y ) - 5 - [ 6 - ( 3 - ^ ^ ;l/ h° U 
) ] ^ X y [ 2 . 3 - d ] f 'J ^ > , 

4-(2--r>:/-;U7$y)-5-'ry7'ot:;Uf-xy [2. 3 

- d ] t° 'J i > . 

4 - (5-y h + ^^>:$''>-2-'f;l/) 7W-5-yf-;Wf-x 

y [ 2 . 3 - d ] f i > , 

4 - (5-tKo^>'^v^>-2--r>'U) r$y-5-y 5^;uf^ 

X y [ 2 , 3 - d ] \ -jy^ 

4 - (5-7xy + ->'('>i/>-2--r;u) 7$y-5-yf-;u^ 

X y [ 2 , 3 - d ] h* 'J ^ > , 

4 - [5 - l(E) - 2- (4-y^;U7iX;U) xxx;U] xf> 
^>-2-'f;l/] 7iy-5-yf^;l/f^xy [2, 3-d] h°<j^ 

>^ 

4 - (5-y \- ^ y -h — )\/ ^ y ^ y - 2 - )\,) 7 X J - ^ - 
yf^vi^^xy f2, 3-d] \l^)\'yy^ 

4 - (5-:^;U;i^+v/'f'>^'>-2-'i';L/) 7^y-5-yf-;U^ 
xy [2, 3-d] M^) X =yy ^-h'J-^AJ^, 
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-4--r;U) 7 \ J - I - ^ y y -h )Vif.^^ \ h\ 
N-7xx;U-2 - (5-y^;Uf-xy [2, 3-d] f'J$i^> 
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X J ^ y ^ y - I - ti }\/ if. =^ }\/t^\) yy x h\ 
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4 - (. 5 - ^ y j]y t ^ y ^ y y y - 2 - ^ ju) 7 i j - 5 - / 
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6 - ( 2 - > iS'' X ;i/ T $ y ) c>' 

4-(2-^>rx;U7$y)5^xy [3, 2-d] f>J$i^>o 

9 . 1 ~ 8 (D\.^irtii}^ 1 ^{ctetg©^ > ymmwxii't 

10. IL-1. TNF-a, IL-2. IL-6. IL-8. 

1 NO S. m^m::' dx-$iJ^s^^ ^>^-7xo>-^, IC 
AM-1. VCAM-1, E L AM- 1 . ±g,m^ig^ijtll3^ i^' 5 

X I , ^mm.^M^tn.m^ 5x11, ^2--7'f^'P^^P7'y>. 

^g^p y ij jfli^T ^n^KA. 7 y -yt'T y y ^ - ^ y 

^ ffi^ B . C4. c-myc. HIV. HTLV-1, SV4 
0 . CM VfeJ^O'TT^y? ^;UX;6> b/dl-Si^J: «9S(^n/cl i fcti 

2 l£^±O^S©itfe?0||^«l$iJ^jT-*) -Stt*9i 9 {::gH«©N F - 
K B lia^^Jo 

8 8 



WO0Q/0S234 



PCT/JP99/03938 - 



F - /c B mmMo 

©N F - /c B PI#^iJo 
©N F - /c B H^^Jo 

1 4 . ^asEiqiftjjSfijTS) sisjJc^ 9 {cfsiE® N F - KB mmMo 
1 6. tlAjcii 1 ~ 8 ©c^-f n^ij^ 1 ^{cietfecD-r >^>a^#:X{i 

1 7. 1 ~ 8 1 ilJcfSife©^ ^i?' 

{c 4g H 1- ^ 01 ,t © ^ 155 X tl »J o 

1 8 . ftJ^ii 1 ~ 8 tl;J)N 1 il{cfE«©-r >:/>^#<*:X(i 

1 9 . 1 ~ 8 (D\.^ttii}^ 1 iKclBtgo-f y ^*>^^^^X{± 

2 0 . (16) : 




(16) 



it (18) 
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-fiftiC (19) : 

R^— =— B(0H)2 
(19) 

W^Kl^^-\t. -JS^: (17) : 




j:iyU^i»^4:;$rli. <^ T g-figiJ: (17) (D ^t^m ^Mit^mmiC ^ 
lOTJl'ft K^>^fiicL^ ^T;U-rh V ^Wtitiz J;: iQ ij Jit: >mt fz 

^{iin7j<^ji-r ^ C (b ;6^ b (21) : 
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2 1 . -flSS; ( 2 ) : 

a" 

(2) 

y x--ryUi-SS:5SC ( 3 ) : 

(3) 

-OR' & R' {i7X^ll^s 1 - 7 ©7;u + 

nT^,^T J: 7 ~ 1 1 07 ^ >'^4;^S^ X«- (CH2)n. 

AS(n{iO^ tfzli I , 2fcL<{d:3®||it^^L^ -eLTAti 
f- o 58 * f: ) X 

-ocoR^ s [s^. R< iiikm^^. mm^ \ - 1 (D7 

ife$nTl^Tfc J:lr^iJJ3g|ii 7 - 1 107^;U4;USs Xit- (CH 

2)n AS (n {± 0 . ttz{t I , 2 L < « 3 L^ LT 
A (i^r p3R^^^) ^^f] ^ 

-COOR' £ [m^. R' «7kJ!llS?. 1 7 ©7 

nr c^T ct l^^^s^ 7 ~ 1 1 07 5 ;l/ + ;US. X(i- (CH 
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2)n AS (n « 0 . tfzii I , 2 ^> L < « 3 ©JgtSfe^-^ Ls A ii^ 

x-;USx l^$nT(,^T^) 9 - 1 1 ©US!© 

7-1 I (07 3 JU^J\^m. X(i- (CH2)n AS (n 0 . * ti 

1. 2 L < {± 3 OS|lt<£:^ Lx L T A (i 'v-f d ]K ^ ^ t ) 

L. *.StMiR* *JJ:OfR' « tl t> *<i|iS^ L T l.^ -5 ^^JS^ «b - 

-CH = CHR'' a R' amm^i --^ 4 <D7 

fS^-tts A u - hfe^flr, g^nt^N - T^U + ^U^k-r C <!: 

;6^ f><£ 5-«g5S; ( 1 ) : 



(iS;*x R' (d:7K^Il?^^ ^{iM^tlj 1 - 4 fDT^U + ^U*. R^ « 
22. -^SjS; ( 8 ) : 
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nri^T fecklr^i^^tlt 7 - 1 1 CD7 7 + Xtt- (CH2)n 

AS (n « 0 s ^ytW 1 . 2 L < 3 ©StSc^^ -e LTA(i 

-OCOR' S [S4'^ R* (i7K^Ii?> i}t^il[l~7©7 
;U + ;US> $ tlTl^T i ^,^ 7 X -=.;US, SSI $ tlT l.^T J: 

^$nT^-^T^)<i:^,>i^^|!t 7 ~ 1 l©75;^ + ;^S^ (CH 
a)n AS (n {± 0 ^ ^ 1 , 2 L < W 3 ©||{l^<&^ L^ LT 
AW^xPSS^-^f ) ^^f] > 

-COOR' S [S4'^ R' {iTk^H^. ^tl$l'-7©7 

;i/4^;uSs ff^$ nT^,^T ct 1^7 X ^;US, $ nr ^,^ T ^> J: 

^^nri^T l> 7 ~ 1 1 07 ^-'I' + .'l/Sx Xtt- (CH 

2)n AS (n « 0 . * ^{i 1 . 2 ^> L < U 3 ©gii^^ L. Ati's 

-CONR' R' S [S*. R' ^JckO'R' Hm-^^^^ii 
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7-1 I 07 y Jl^Jim. Xii- (C H2)n AS (n ti 0 . * « 
1. 2 t L < « 3 ©SSIt^:^ L^ LT A tt's-r a^j£-,T^) 
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